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(54) PHASE CONTRAST PLATE COMPRISING ONE SHEET OF CELLULOSE ESTER RLM 
CONTAINING AROMATIC COMPOUND 



(57) A phase contrast plate comprising one she^ of 
cellulose ester film, characterized as exhibiting a 
Re450, which is a retardation value as measured at a 
wave length of 450 nm. of 100 to 125 nm and a Re590, 
which is a r^aidatbn vahie as measured at a wave 
length of 590 nm, of 120 to 1 60 nm, with the proviso that 
the two values satisfy the relationship: Re590 - Re450 
^ 2nm. In order to satisiy JJA in such a wide region of 
wave length, an aromatic compound having at least two 
aromatic rings is added to the cetlutose ester film as a 
retafdatton-increaslng agent In asame manner, X/2 can 
be satisfied in a wide region of wave length. 



FIG. 1 
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Description 

(Reld of the fnvention] 

[00011 The present invention relates to a phase retardcr comprising one cellulose ester film containing an aromatic 
compound, and a circularly polarizing plate using the phase retardar. 

[Background of the invention] 

(0002] Quarter^wave (X/4) plates andhalf-wave (A/2) plates are widely and practically used In the field of antiref lection 
films and liquid crystal displays. Most XJA plates and A/2 plates give A/4 and A/2 only at certain wavelengths, respectively. 
[0003] Japanese Patent Provisional Publication Nos. 5{1 993)-271 1 8 and 5(1 993>-2711 9 disclose a phase retarder 
coniprising a biief ringent fifrn having high retardation and another birefrlngcnt f Urn having low retardation. The birefrin- 
gcnt films are laminated so ttiat their optical axes may be perpendicularly crossed. II the (Terence of tiie retardation 
between ttie two fitns Is A/4 or A/2 in the whole visible wavelengtii region, the phase retarder theoretically serves as 
a A/4 or A/2 plate in ttie whole visible wavelengtii region, respectrvely. 

[OOOq Japanese Patent Provisional Publication No. 10(1998>«881 6 discloses a phase retarder comprising laminat- 
ed two polymarfilrrs made of the same material. Each cH the films gives A/2 at a certabi wavelengtii, and thereby the 
phase retarder gives A/4 In a wide wavelength region. 

[0005] Japanese Patent Provisional Publication No. 10(1998)-90521 also discloses a phase retarder comprising 
laminated two polymer films. This phase retarder also gives A/4 In a wide wavelengtii region. 
[OOOq As ttie polymer films in ttie above phase reorders, stretched films of synthmic polymers such as polycarbonate 
are used. 

[Summary of the invention] 

[0007] A phase retarder comprising laminated two polymer filnis gives A/4 or A/2 in a wide wavelengtii region. How- 
ever, in ttiat phase retarder, the two polynier films must be laminated so that ttie angle b^een them be strictiy ac^usted. 
[0008] An object <tf tite present Invention is to provide a phase retarder comprising one polymer f Dm ghrlng A/4 or A/ 
2 in a wide wavel^gth region. 

[0009] The Invention provides a phase retarder compifebig one cellulose ester film, whmin a retardation value of 
the film r^esented by Re450 measured at ttie wavelengtii of 450 nm Is In ttie range of 100 to 125 nm, a retardation 
value of ttie fitm represented by Re690 measured at ttie wavelengtii of 590 nm Is in ttie range of 1 20 to 1 60 nm. and 
a retardation values represemed by Re450 and Re590 satisfy tiie condition of Re590-R©450 2: 2 nm, and wherein ttie 
film contains an aromatic compound having at least two aromatic rings as a retardation increasing agent 
[0010] The invention also provides a circularly polarizing plate comprising a phase retarder and a linearty polarizing 
membrane, said phase retarder and said Bneariy polarizing membrane being so laminated that a slow axis In plane of 
the phase retarder Is at an angle of 45"* to a polarizing axis of the linearly polarizing membrane, and said phase retarder 
comprising one cellulose e&st film, wherein a retardation value of ttie fflm represented by Re450 measured at ttie 
wavelengtti of 450 nrn is h ttie range of 1 00 to 125 nm, a retanlation value of ttie fani represented by ReSSO me^ 
at the waveiengtti of 590 nm Is In the rcmge of 120 to 160 nm, and a retardation values represented by Re450 and 
Re590 satisfy ttie condition of Re590-Re450 i 2 nm, and wherein the film contains an aromatic compound having at 
least two aromatic rings as a retardation Increasing agent 

[0011] The invention further provides a liquid cr^tal <fisplay <rf reflection type comprising a r^lector, a liquid crystal 
cell and a polarizing plate in ttiis order; wherein a A/4 plate Is furttier provided between ttie reflector and ttie polarizing 
membrane, said A/4 plate comprising one cellulose ester film, wherein a retardation value of ttie film represented by 
Re450 measured at ttie wavelengtti of 450 nm is inttie range of 100 to 125 nm,aretardationvalueofttiefib^ 
by Re590 measured at ttie wavelengtii of 690 nm is in ttie range of 120 toteonm, and a retardation values represented 
by Re450and ReSOOsatisfyttiecondrtionof Re590-Re450i2nm. and wherein ttiefilm contains an aromatfccompound 
having at least two aromatic rings as a retardation Increasing agent 

[001 2] The Invention furthemnore provides a phase retarder comprising one cdlu lose ester film, wherein a retardation 
value of Oie film represented by Re450 measured at ttie wavelengtti of 460 nm is in ttie range of 200 to 250 nm, a 
retardation value of ttie fflm represented by Re590 measured at ttie wavelengtii of 590 nm is in ttie range of 240 to 
320 nm. and a retardation values represented by Re450 and Re590 saU^ ttie condition of Re590.Ra450 ^ 4 nm, and 
wherein ttiefilm contains an aronriaticcompound having at least tv^ rings as a retardation increasing agent 

[0013] Thepresent inventors havestucfiedand revealed ttiat a cellulose esterfilm containing a retardation increasing 
agent of an aromatte compound having at least two aromatic rings gives A/4 or A/2 in a wide wavelengtii region. Ac- 
cwdingly, a phase retarder comprising one polym«-film giving A/4 or A/2 In a wide wavelengtti region can be obtained. 
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This means that it is not necessary to laminate two polymer fitms so that the angle b^een them should be strictly 
adjusted. Further, the cellulose ester film used lor the phase retarder of the invention Is superior to a conventional 
polymer film (for example, a stretched film of synthetic polymer such as polycarbonate) in view of adhesion to and in 
view of protection of a linearly polarizing membrane in a drcularfy polarizing plate. 

[Brief description of the drawings] 

[0014] Rg. 1 schematicalty Illustrates a basic stnic^re of a Gquid crystal display of reflection type. 
[Detailed description of the Invention) 

(Phase retarder) 

[Wl 5] In the case where the phase natarder Is used as a X/4 plate, the retardation values fte450 and fte590 nmasured 
at 450 nm and 590 nm. respectively, satisfy the coniStlons of: 1 00 nm S Re450 £ 125 nm, 1 20 nm S Re590 i 1 60 nm. 
and Re590-Re450 ^ 2 nm. The value of Re59D-Re450 is preferably not less than 5 nm, and more preferably not less 
than 10 nm. Further, the retardation values Re450, Re550 and Re590 measured at 450 nm, 550 nm and S90 nm, 
respectively, preferably satisfy the conditions of: 108 nm ^ Re450 5 120 nm. 1» nm ^ ReSSO 142 nm. 130 nm ^ 
Re590 5 152 nm. and Re690-Re550 > 2 nm. The value of Re59a-Re550 is more preferably not less than 5 nm. and 
most preferably not less than 7 nm. TTie value of Re550-Re450 is preferably not less than 1 0 nm. 
[OOiq lnthecasawherethephaseretarderisu8edasaXy2plate,theretardationvaluesRe450andRe590^^ 
at 450 nm and 590 nm, respectively, satisfy the conditions of: 200 nm ^ Re450 ^ 250 nm, 240 nm ^ ReSSO ^ 320 nm, 
and Re590-Re450 >4 nm. The value of Re590-Re450 Is preferably not less than 10 nm, and nwre preferably not less 
than 20 nm. Further, the retardation values Re450. Re550 and Re590 measured at 450 nm, 550 nm and 590 nm, 
respectively, preferably satisfy the condlUons of: 216 nm ^ Rc450 ^240 nm, 250 nm ^ Re550 5 284 nm. 260 nm ^ 
Re590 S 304 nm, and Re590>Re550 ^ 4 nm. The value of Re590-Re550 Is more preferably not less than 1 0 nm. and 
most preferably not less than 14 nm. The value of Re550-Re450 is pr^rably not less than 20 nm. 
[0017] The retardation value Re is calculated from the following formula: 



Re = (nx-ny)xd . 

in which nx is the refracth^ index along the slow axis In plane (the maximum refractive index \n plane) of the phase 
retarder. ny is the refractive index perpendicular to the slow axis in plane of the phase retarder, and d is the thickness 
(nm) of the phase retarder 

[DOiq The r^ractlve indexes further pr^rably satisfy the foUowingfonrmla: 

1 ^ (nx-nz)/(nx-ny)£2 

in which nx is the r^racdve index along the slow axis in plane of the phase retarder, ny is the refractive 1 ndex perpen- 
dicular to the stow axis in plane of the phase retarder, and nz is the r^ractrve index along the thickness direction. The 
refractive indexes are measured at 550 nm. 

(0019] The phase retarder comprising single cellulose ester film has a thickness of pr^erably 5 to 100 |im. more 
preferably 1 0 to 500 jum, further pr^erably 40 to 200 (im, and most preferably 70 to 1 20 }im. 
[00201 The above-descrat)ed phase rMarder can be produced from the folkxwingmate^ 
described bekM¥. 

(Cellutose ester) 

(0021 ] A tower fatly add ester of cellulose is preferably used. Here, 'a lower fatty acid* means a fatty acW having not 
more than 6 carbon atoms. The number of carbon atoms is preferably 2, 3 or 4 (n»nely. cellulose acetate, cellutosa 
propionate or cellutose butyrate is prefenred). Cellulose acetate is partk»jlariy preferred. A mixed fatty acid ester such 
as cellulose acetate propionate or cellulose acetate butyrate can be also used. 

[0022] The average acetfc add content of ceaulose acetate is preferably in the range of 45.0 to eZJS%, more pr^- 
eraWy in the range of 55.0 to e^S3%. 
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(Retardation increasing agent) 

[0023] In the present invention, an aromattc con^und having at least two aromatic rings Is used as a retardation 
increasing agent. 

[0024] The retardation increasing agent is used preferably In an amount of 0.05 to 20 weight parts, more preferably 
in an amount of 0.1 to 1 0 weight parts, further preferably in an anwunt of 02 to 6 weight parts, and most pr^rabiy in 
an amount of 0.5 to 2 weight parts, based on 1 00 weight parts of the cellulose ester. 

(00251 "n»e retardation increasing agent preferably shows the maximum absorption in the wavelength region of 250 
to 400 nm. It is also preferred for the agent to have essential^ no absorption In the visible wavelength region. 
[00261 The aromatic compound used as the retardation increasing agent is further described below in detail. 
[00271 In the present invention, 'an aromatic rintf means not only an aromatic hydrocarbon ring but also an aromatic 
heterocyclic ring. 

(0028] As the aromatic hydrocarton ring, a six-ntembered ring (namely, a benzene ring) Is preferred. 
(00291 The aromatic h^erocyclic ring is generally unsaturated. The aromatic heterocyclic ring is preferably a five-, 
six- or seven^embered ring, and more pr^erably a five- or sIxHfnembared ring. The aromatic hmerocycfic ring gen- 
erally has double bonds as many as possible. The hetero-atom in the ring preferably is nitrogen atom, sulfur atom or 
oxygen atom, and nwre preferably is nitrogen atom. Examples of the aromatic heterocycTic ring Include furan ring, 
thiophene ring, pym)le ring, oxazole ring, isoxazote ring, thiazole ring, isolhiazole ring, imidazole rwig, pyrazole ring! 
furazane ring, triazole ring, pyran ring, pyridine ring, pyridazine ring, pyrimidine ring, pyrazlna ring and 1 ,3,5-triazine 
ring. 

[0O3O1 Preferred aromatic rings are benzene ring, furan ring, thiophene ring, pyrrole ring, oxazole ring, thiazole ring, 
triazole ring, pyridine ring, pyrimidine ring, pyrazine ring and 1 .3,5-triazine rir^ Benzene ring and 1 ,3.5-triazine ring 
are more preferred. The aromatic heterocyclic ring further preferably has 1 .3,5-triazine ring, and most preferably has 
both 1 ,3,5-triazine ring and benzene ring. 

(00311 The number of aromatic rings In the r^ardatlon increasing agent is prefer^rfy in the range of 2 to 20, more 
preferably in the range of 2 to 12, furth^ preferably in the range of 2 to 8, furthermore preferably fri the range of 2 to 
6, and most preferably in the range 3 to 6. 

[0032] The relation of the two or more aromatic rings is categorized into three cases, namely 

(a) the case in which the aromatic rings forms a condensed ring, 

0)) the case In which the aromatic rings are connected through a single bond, and 

(c) the case in which the aromatic rings are connected through a linking group. (In this case, a spiro-bonding is 
not fonned because the rings are aromatic.] 

(CK)33] The relation of the aromatic rings may be any of the cases (a) to (c). 

(0034] Exantples of the condensed ring in the case (a) include indene ring, naphthalene ring, azulene ring, fluorone 
ring, phenanthrene ring, anthracene ring, acenaphthytene ring, biphenylene ring, naphthacene ring, pyrene ring, indole 
ring, Isoindde ring, benzofuran ring, benzothiophene ring, mdoSzine ring, benzoxazole ring, benzothiazole ring, ben^ 
zimldazote ring, benztriazole ring, purine ring, indazole ring, chromene ring, qutnoiine ring, Isoquinollne ring, quinollzine 
rmg. quinazolfoie ring, dnnoRne ring, quinoxaline ring, phthalazine ring, pteridine ring, carbazole ring, acridine ring, 
phenanthricSne ring, xanthene ring, phenazine ring, phenothlazine ring, phenoxthlne ring, phenoxazlne ring and thian- 
threne ring. Preferred are naphthalene ring, azulene ring, indole ring, benzoxazole ring, benztriazole ring, benzimi- 
dazoie ring, benztriazote ring and qdnoiine ring. 

[0035] The single bond in the case (b) is preferably between carbon atoms of the two aromatic rings. Two or more 
single bonds may connect the two aromatic rings to f onm an aliphatic rfng or a non-aromatte ring b^ween them. 
[0036] The linking group in the case (c) is also preferably between carbon atoms of the two aromatic rings. The 
linking group is pr^^rably an alkylene group, an alkenytene gnup, an all^ylene group, -CO-, -0-, -NH-, -S- or a 
comt)ination thereof. 

(00^7] Examples of the combined linking group are shown betow. In each of the following exanpies, the ri^t and 
left terminals may be reversed. 

c1: -COO- 

c2: -CO-NH- 

c3: -alkylene-O- 

o4: -NH-C(>NH- 

c6: -W-CO-CV 

c6: -0-CCK>- 

c7: -O-alkylene-O- 
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c8: -CO-aJkenylene- 

c9: -CO-alkenylene-NH- 

clO: -CO-alKenylene-O- 

cl 1 : -aOcylBne-CO-O-alkylene-O-CO-alkylene- 

C12: K>-allcylene<X>-0-a)kytene<MX)-alkylene-0- 

c13: -OCOalfcytene-CO-O- 

c14: -NH-COalkenytene- 

c15: -O-CO-alkenylene- 

(0038] The aromatic ring and the linking group may have substftuent groups. 

[00391 Examples of the substituent group Include halogen atoms (F, a, Br. I), hydroxyl, cart>oxyl. cyano, amino, nitro. 
suifo, cafbamoyi, sulfemoyl, ureido. an alkyi group, an alkenyl group, an alkynyl groi^, an aliphatic acyl group, an 
aliphatic acytoxy group, an alkoxy group, an alkoxycarbonyl group, an alkoxycarbonylamino group, an alkylthlo group, 
an alkylsulfonyt group, an aliphatc amide group, an aliphatb sulfoneamkJe group, an alq)hatic sut>st^ted amine group, 
an atiphattesubstftuted carbamoyl group, an aliphatic substituted sulfamoyl group, an aliphadcsubstituted ureido group 
and a non-aromatic heterocyclic group. 

[0040] The alkyI group preferably has 1 to 8 carbon atoms. A chain alkyI group is pr^enred to a cydb one, and a 
straight chain alkyl group is partteutarly preferred. The alkyI group may further have a susbstHuent group (e.g., hydroxyl. 
carboxyt, an alkoxy group, an alkyt^bstrtuted amino group). Examples of the (substituted) alkyl group iiidude methyl, 
ethyl, n-butyl. n-hexyl, 2-hydroxyethyl, 4-cart>oxyt>utyl, 2-methoxyethy1 and 2-diethytarronoethyl. 
[0041 ] The alkenyl group preferably has 2 to 8 cart>on atoms. A chain alkenyl group Is preferred to a cyclic one, and 
a straight chain alkenyl group is partcularty preferred. The alkenyl group may further have a susbstituent group. Ex- 
amples of the alkenyl group include vinyl, allyl and 1-hexenyl. 

[0042] The allq^l group preferably has 2 to 8 carbon atoms. A chain alkynyl group is preferred to a cydk: one, and 
a straight chain allqrnyl group Is partfeularty preferred. The alkynyl group may further hove a susbstituent group. Bc- 
amples of the alkynyl group include ethynyl, 1 -butynyl and 1 -hexynyl. 

[0043] The aliphatk; acyl group preferably has 1 to 10 carbon atoms. Examples of the ail|phatfc acyl group Include 
ac^ . propanoyi and butanoyl. c 
[0044] The al9>hatk: acylojqf group preferably has 1 to 10 carbon atoms. Examples of the al^hatlc acyloxy group 
include aceto)^. * 

[0045] Thealkoxygrouppr^erablyhasl to8carbonatofns.ThealkDxygroupmayfurtherhavea8us^ 

(e.g., another alk0)Qf group). Examples of the (substituted) alkoxy group include methoxy, ethoxy, butoxy and m^ox- 

yethoxy. 

[0046] The alkoxycarbonyl group preferably has 2 tol 0 carbon atoms. Examples of the alkoxycarbonyl group induda 
methoxycart}onyl and ettioxycart>onyl. 

[0047] The alkoxycarbonylamino ^p preferably has 2 to 1 0 carbon atoms. Examples of the alkoxycarbonylamino 
group include methoxycarbonytamino and ethoxycartwnylBmino. 

[0048] The alkylthto group pr^erably has 1 to 12 carbon atoms. Examples of the alkylthlo group include methyfthto, 
ethylthtoandoctyfthio. 

[0049] Thealkylsuironylgroupprefierably has 1 to 8 carbon atoms. Examples of the alkylsulfonyt s^oup include meth- 
anesuffonyl and ^anesulfonyl. 

[0050] The aliphatk: amide group preferat>ty has 1 to 10 cartx)n atoms. Exannptes of the al^hatic amide group include 
acetoamkle 

[0051] Thealiphatcsutfoneamxtegrouppr^erablyhasl to 8cart3onatonris. Examples of the aliphatic suff 
^oup include methanesulfoneamtde, butanesulfonearnkte and n-octanesulfoneamide. 

[0052] The alfphalic substftuted amine group preferably has 1 to 1 0 carbon atoms. Bcamptes of the aliphatic subsd- 
tuted amine group Include dbiethylamino, dlettiytambto and 2-carboxyethyl amino. 

[00531 "The aliphatic substituted carbamoyl group pr^erably has 2 to 10 cartxm atoms. Examples of the aliphalk: 
substituted cart)amoyl group include methytoart>amoyl and cBethyteart>amoyl. 

[0054] The al^atte sut>stituted sutfamoyt group preferably has 1 to 8 carbon atoms. Examples of the aliphatic 8ut>- 
stituted sulfamoyl group irtdude methytsulfamoyt artd dlethylsulfamoyl. 

[0055] The aKphatc sut>stituted ureido group preferably has 2 to 1 0 carbon atoms. Examples of the afiphatic substi- 
tuted ureido group include methylureido. 

[0056] Examf^ of the non-aromatc heterocydk: groupJn^i^ piperidino and morpho&no. 
[0057] The retardation increasing agent has apPxrti£uSrwSpfofc^)to 800. 

[0058] A particularly pr^erred compound ha(nng 1 ,3,5-tria2ine rfrig Is>r8^ably represented by the fbmiula (Q: 
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(I) 

R3 

in which is a single bond, -NR*-, -O- or -S-; Is a singJe bond, -NRS. o- ©r -S-; is a single bond, -NR^-, -O- 
or -S-; each of , and Is independently an aikyi group, an alkenyl group, an aiyt group or a heterocyclic group; 
each of R^, R^ and R6 is independently hydrogen, an alkyl group, an aikenyl group, an aryl group or a heterocyclic 
group: and at least one of Ri, R2, RS, R*, RS and R« indudea an aronnatb: ring. 

[0059] The connpound represented by the fomtula (I) is preferably a melamine oor^pound. in which X^ X^ and X3 

are -NR*-. -NRS- and -NR®-, respectively, or are single bonds provided that each of R\ R^ and R3 Is a heterocyclic 

group having a nitrogen atom with a free racfical. 

[0060] The groups -X^-R\ -X^-RZ and -X^-R^ are preferably identical. 

[0061] Each of R\ R^ and R^ is preferably an aryl group. 

[0062] Each of R^, R^ and R^ Is preferably hydrogen. 

[0063] The alkyl group preferably has a chain structure rather than a cydic structure, and more preferably has a 
straight chain structure rather than a branched chain structure. The aUcyl group preferably has 1 to 30 cart)on atoms, 
more preferably has 1 to 20 cartx>n atoms, further preferably has 1 to 10 carbon atoms, f urthennore preferably has 1 
to 8 caft)on atoms, and most preferably has 1 to 6 cartx)n atoms. Further, the alkyl group can have a substituent group. 
Examples of the substituent groups Include a hak>gen atom, an alkoxy group (e.g., methoxy, ethoxy. epoxyethyloxy) 
and an acyloxy group (e.g., acryloyfoxy, methaciyloytoxy). 

[0064] The alkenyl group preferably has a chain strocturo rather than a cydic stnjcture, and more preferably has a 
straight chain structure ratherthan a branched chain structure. The alkenyl group preferably has 2 to 30, m 
has 2 to 20 carbon atoms, further preferably has 2 to 1 0 caifoon atoms, furthermore preferably has 2 to 8 carbon atoms, 
and most preferably has 2 to 6 carbon atonns. Further, the alkenyl group can have a substituent group. Examples of 
the substituent groups indude a hatogen atom, an alla>xy group (e.g.. methoxy, ethoxy. epoxyethytoxy) and an acytoxy 
group (e.g., acrykyyioxy. methacrytoyloxy). i. 

IP085] The aryl group preferably is phenyl or naphthyh, and more preferably is phenyl. The aryl group can have a 
substituent group. Examples of the substituent groups indude a halogen atom, hydroxyl. cyano, nftro, carboxyt, an 
alkyl group, an €ilkenyl group, an aryl group, an alkoxy group, an alkenytoxy group, an aryloxy group, an acyloxy group, 
an aikoxycarbonyl group, an aOcenyloxycarbonyl group, an aryfcu^caibonyl group, suKamoyI, an alkyksubstituted sul- 
famoyl ^p. an aOcenyl-substitutBd sulfamoyi group, an aryi^ubstftuted suffanioyl group, a sulfonamide group,.car- 
bamoyf, an aOcyl-substitiited cart>amoyt group, an alkenyl-substituted carbamoyl group, an aiyf-substituted carbamoyl 
group, an amide group, an alkylthk) group, an alkenylthk) group, an arytthio group artd an acyt group. 
[0066] The alkyl group is described above. The aOcyl md^ of the alkoxy group, itie acyloxy group, the aDcoxycarbonyt 
group, the alkyl-substftuted sulfamoyi group, the autfonamide group, the alkyl^substltuted cart)amoy1 group, the amkie 
group, the alkylthk) group and the acyt group is the same as ttie alkyl group descnbed at)ove. 
[0067] The alkenyl group is descrft>ed above. The alkenyl moiety of the alkenytoxy group, the acytoxy group, the 
alkenytoxycarbonyl group, the alkenyl-substituted sulfamoyi group, the sulfonamide group, the atkeriyl-sid»tituted car- 
bamoyl group, the anvde group, the aikenylthio group and the a^ group is the same as the alkenyl group described 
above. 

[00681 Examples of the aryl group indude phenyl, a-naphthyl. p-naphthyl. 4-methoxyphenyl, 3.4-diethoxyphenyl. 
4-octyloxyphenyl artd 4-dodecyoxyphenyl. The aryl mdety of the aryk>xy group, the acytoxy group, the aryloxycarbonyl 
group, the aryt-substituted suffamoyi group, the sulfonamkle group, the aryt-aubstttuted cart>amoyl group, the aniide 
group, the arylthk> group and ttie acyl group Is the same as the aryl group. 

[0069] In the case that X^. X^ or X^ Is -NR-, or the helerocydfc ring is pr^erably aromatic. The aromatk: 
heterocyclic ring is generally unsaturated, and preferably has double bonds as many as possble. The heterocydic ring 
prtf erably is frvemmbeied, slx-membered or seven-membered ring, more pr^erably is rrve-membered or sU-mem- 
bered ring, and most preferably is six-membered ring. The hetero-alom in the ring preferably is N. S or O, and more 
prrferabJy is N. A partk»ilarly pr^erred aromatic heterocyclk: ring is a pyridine ring (2-pyridyl or 4-pyridyl). The hete- 
rocydk: ring can haveasubstituem group. Exarnples of the substttuem groups are the sarneas^ 
of the aryl group described above. 
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POTOJ In the case that or Is a single bond, the heterocyclic ring preferably has a nitrogen atom with a free 
radical. The heterocyclic ring preferably Is five-membered, six-menibered or seven-membered ring, more preferably 
is five-membered or siXHfnembered ring, and most preferably is five-membered ring. The heterocyclic ring can have 
two or more nitrogen atoms. The heterocyclic ring may have a hetero-atom (e.g., O, S) other than nitrogen, and can 
have a substituent group. Examples of the substituent groups are the same as the substituent groups of the aryl group 
described above. Exannples of the heterocyclic rings having a nitrogen atom with a free radical are shown below. 
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— N 




(Hc-7) 



40 




(Bc-8) (Bc-9) 
CO-NH*-CH3 HI3C 



(Bc-10) 



SO 



(Hc-11) 



(Be>12) 

"V 

n-C4Ha-O-C0 



(poni Examples of the compound having l,3,&4ria2!ne ring are shown below. Two or mor^ 
R In the formulas are identical, and the definftion of R is given under each of the fonnulas by referring to the example 
55 number 
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(1) phenyl 

(2) 4-ethoxycartx>ny4)henyl 

(3) 4-butoxypheny) 

(4) p-biphenyl 

(5) 4-pyridyi 

(6) 2-naphthyl 

(7) 2-mthylphenyt 

(8) 3,4-dffnethoxyphenyt 

(9) 2-furyl 



(14) phenyl 

(15) 3-ethoxycafbonyfphenyt 

(16) 34>iJtoxyphenyl 

(17) m-blphenytyt 

(18) 3-phenytthlopheny! 

(19) 3K:h}oroph8nyl 

(20) 3-b^izoytphenyl 

(21) 3-acetoxyphenyl 

(22) 3-benzoylQxyphenyl 

(23) 3-phenoxycarbony4ihenyl 

(24) 3-metho)cyphenyl 

(25) 3-flniBnophenyl 

(26) 34sobutyfylanf)inophenyt 

(27) 3-phefloxycarbonytanrrinophenyl 

(28) 3-(a-ethyturelclo)phenyt 

(29) 3-(3>di8thyhiretdo)phenyt 

(30) 3-me{hytphenyl 

(31) 3-phenoxyph8nyl 

(32) 3-hydrDxyphenyl 

(33) 4-^oxycaft>ony1phenyl 

(34) 4-butoxyphenyl 

(35) p-l>{phenytyl 

(36) 4-phenynhiophenyl 

(37) 4<hlorophenyt 

(38) 4-benzi^lphenyt 

(39) 4-«c^MQfph8nyl 

(40) 4-benzoyloxyphenyl 

(41) 4i>henoxycarbonylphenyl 




(14)-(79) 
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(42) 4HTiethoxyphenyl 

(43) 4-aniiinophenyl 

(44) 4-isobiitylylamtnophenyl 

(45) 4iih8noxycart>onytefninophenyl 



(47) 4-(3.3Kfietttylureldo)phefiyl 
(46) 4-methytphenyl 

(49) 4-phenoxyphenyl 

(50) 4-hydroxyphenyl 

10 (51)3»4-di^hoxycarboiiy^henyt 

(52) 3»4-dibutoxyphenyl 

(53) 3,4-diphenytphenyl 

(54) 3,4-d^henylthiophenyl 

(55) 3,4-dichlorophenyl 
IS (56) 3,4-dlbenzoylphenyi 

(57) 3.4<liacetoxyphenyl 

(58) 3,4-dtenzoy)oxyphenyl 

(59) 3,4-d9>henoxycarfoonylphenyl 

(60) 3,4-dimethoxyphenyl 
» (81) 3.4-djanifinophenyl 

(62) 3.4-dim8thytphenyl 

(63) 3A(^enoxyphenyl 

(64) 3,4<lihyciroxyphenyl 

(65) 2-naphthyl 

» (66) 3,4,54rfethoxycarbony^nyl 
(67) 3,4,5-tnbutoxyphenyl 
(^) 3,4,5-triphenylphenyl 

(69) 3.4,5-triphenytthiophenyl 

(70) 3,4,5-trichlorophcnyl 
» (71 ) 3.4,5-tra)en2oylphefiyl 

(72) 3 ,4.5^riac8toxyphenyl 

(73) 3»4.5-trfiMnzoytoxyphenyl 

(74) 3,4.&«rtphenoxycaiboriyl^ 

(75) 3,4,&4rrnethoxyphefiyt 
» (76) 3.4.5-tr^flinophenyl 

(77) 3.4,5-tr&nethytphenyt 

(76) 3A54riphenoxyphenyl 
(79) 3,4>tririydroxyphenyt 



5 



(46) 4-(3-ethyhjrelcio)phenyl 



40 




(80)-(145) 



45 



50 



55 



(80) phenyl 

(81 ) 3-^oxycarbonyll[>hefiyt 

(82) 3*butoxyphenyl 
(B3)m-btphenyfyl 

(84) 3-phenytthiophenyl 
(B^S-chlorophenyl 

(86) 3-benzoytphenyt 

(87) 3-ac^xyphenyt 
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(88) 3-benzoyloxyphenyl 

(89) S-phenoxycarbonytphenyt 

(90) SHnnetltoxyphenyl 

(91) 3-aniftnophenyl 

(92) 3>isobutytylaminophenyl 

(93) 3-phenoxycarfoonytaininophenyl 

(94) 3-(3-ethylurBido)phenyl 

(95) 3-(3,3-di^y{ureido)phenyl 

(96) 3-mttiytphenyl 

(97) 3-phenoxyphenyl 

(98) 3-hydroxypherTyl 

(99) 4-ethoxycajbony^henyl 

(100) 4-butoxyphenyl 

(101) p-biphenytyl 

(102) 4-phenytmiophef!yl 

(103) 4K:hloiophenyt 

(1 04) 4ten2(^flphenyl 

(105) 4-ficetoxyphenyl 

(1 06) 4-benzoyloxyphenyl 

(1 07) 4-phenoxycarbofiytphenyl 

(108) 4-m©thoxyphenyl 

(109) 4-aniGnophenyl 

(110) 4-isobutytylaminophenyl 

(111) 4-phefioxycarbonytemf)inophenyl 

(112) 4^3-ettiylureido)phcnyl 

(113) 4-(3.3^ethylureiclo)phenyt 

(114) 4^nethytphenyi 

(115) 4-lvydroxyphenyt 

(117) 3.4-<Siethoxycart>onytphenyl 

(118) 3.4-danitDxyphenyl 

(119) 3.4<i|phenyt>henyl 

(120) 3.4-diphenylthiophenyl 

(121) 3,4-dlchlorophenyl 

(122) 3.4-da>enzoytphenyl 

(123) 3,4-diac^oxyph6nyl 

(124) 3.4-diben2oyloxypheny} 
(1^ 3,4-dlphenoxycarfoonytpheny] 

(126) 3,4-<frnethoxyph8nyl 

(127) 3»4^ianil^ophenyl 

(128) 3.4-dffn^hy^8nyl 

(129) 3,4-d*9>henoxyphenyt 

(130) 3,4-(»iydraxyphefTyj 

(131) 2-naphttTyl 

(132) 3.4.5-t]1^Qxycart)onytphenyt 

(133) 3A54raMitoxyphenyl 

(134) 3A54riphenylpheny) 

(135) SAS-triphenytthiophenyl 

(136) 3.4,S-trichlofoph8nyl 

(137) 3 AS-trib8nzoytphe»Yyl 

(138) 3,4»54i1ac^xyphenyt 

(139) 3,4,5-lra)enzoyk>xyphenyl 

(140) 3A5^henoxycart)onylphenyt 

(141) 3,4.&4i1methoxyphenyl 

(142) 3A54nanninophenyl 

(143) 3A54rims!hylphenyl 

(144) 3A54rtphenoxyphenyl 

(145) 3,4.54r9iydroxyprienyl 



10 



EP 1182 470 A1 




(146)-(164) 



(146) phenyl 

(147) 4-ethoxycaft)onylt)henyt 

(148) 4-butoxyphenyl 

(149) p4)tphenyVI 

(150) 4-phenynhk)ph8nyl 

(151) 4-chlon)phenyl 

(152) 44>enzDyfphenyt 

(153) 4-acetoxyphenyl 

(154) 4-benzoyloxyphenyl 

(155) 4-phenoxycarfoonyiphenyl 

(156) 4Hnethoxyphenyl 

(157) 4-aniPnopheffiyt 

(158) 4-isobutytyfamfnophenyl 

(159) 4-phenox)rcart)onytajnlnophenyt 

(160) 4-(3-ethylufBido)phenyl 

(161) 4-(33-diethylureido)phenyl 

(162) 4-methytphenyl 

(1 63) 4-phenoxyi^enyl . 

(164) 4-hydro)(yphenyl 



(165) phenyl 

(166) 4-^hoxycarbonylphenyl 

(1 67) 4-butoxyphenyl 

(168) p4Nphenylyi 

(169) 4-phenytthiophenyi 

(170) 4-chlorDphenyl 

(1 71 ) 4-benzoy^enyl 

(1 72) 4-acetoxyphenyt 

(1 73) 4-benzoyfoxyphenyl 

(1 74) 4-phenoxycaibonytphenyl 

(1 75) 4'^nethaxyphenyl 

(176) 4-anlBnophefiyl 

(177) 4-lsobutylylanifnoph8nyl 

(1 78) 4-phenoxycarbonylaminophenyl 



R 



(165)^(183) 
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(179) 4-(3^thylur0ido)phenyl 

(180) 4.(3.3-diethylureido)phenyl 

(181) 4-fne!hyl^henyl 

(182) 4'phenoxyphenyt 

(1 83) 4-hydroxyphenyt 



(184) phenyl 

(185) 4-ethoxycart)onylphenyt 
(188) 4-butoxyphenyl 

(187) pHt>iphenylyl 

(1 88) 4-phenytttiiophenyl 

(189) 4-chlorophenyl 

(190) 44ienziiytphenyt 

(191) 4^«cetoxyphenyt 

(192) 44)enzoytoxyphenyl 

(1 93) 4i:>henoxycarbonytphenyl 

(194) 4HfnethoxypherTyl 

(1 95) 4-ani!inophenyt • 
(198)4-ph8rK>xycartx>nylaminophefiyl i 

(1 98) 4-(3'«thyluie{do)phenyl 

(199) 4-(3^i6thytureido)phenyl ^ 

(200) 4"methylphenyl 

(201) 4-phenoxyphenyl 

(202) 4-hydn)xyphenyl 



(203) phenyl 

(204) 4^oxycarbonylk>henyl 

(205) 4-biJtoxyphenyl 

(206) p-biphenyiyl 

(207) 4-phenylthiopheflyl 

(208) 4-chlorophenyl 

(209) 4-benzoytphefiyl 

(210) 4-acetoxyphenyl 

(211 ) 4-benzoytoxyphdnyl 

(212) 4-pheno)^carfoonylphenyl 

(213) 4-methoxyphenyl 




(184)-(202) 




(203)--(221) 
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(214) 4-aniHnophenyt 

(215) 4-i80butylylaminophenyt 

(216) 4^henoxycaft)onylaminophenyl 

(217) 4-(3-ethylureldo)pher!yl 

(218) 4'(3,a^l^urBido)phenyl 

(219) 4-m^phenyl 

(220) 4'phenoxypheny) 

(221) 44iydrDxyphenyl 



(222) phenyl 

(223) 4-buty|phenyl 

(224) 4-(2-methoxy-2-ethoxyethyl)phenyl 

(225) 4-(5-nonenyl)phenyi 

(226) p4>{phenylyl 

(227) 4«thoxycart>orty^phenyl 

(228) 4-butoxyphenyl 

(229) 4-melhylphefiyt 

(230) 4-chlorDphenyl 

(231 ) 4-ph8nymiioph8nyl 

(232) 4-t)enzoytphenyl 
{2!3Q) 4-acetoxyph8nyl 

(234) 4tenzciytQx^>henyl 

(235) 4-pherK>xycarbonytphenyl 
(238) 4-fnethoxyphenyi 

(237) 4-aniDnoph8fiyl 

(238) 4-lsobutylytaminophefiyl 

(239) 4^henQxycarbonytaTninophenyl 

(240) 4K3-emytiireido)phefiyl 

(241) 4-(33-<M»iyliireidD)phef)yt 

(242) 4-phenoxyphenyl 

(243) 4-hydroxyphenyt 

(244) 3-buty(phenyt 

(246) 3-(2Hmeth03qr2-«thoxy^)ph8nyl 

(246) 3-(5-nonenyOph8ffiyl 

(247) m-b^phenylyl 

(248) 3-ethoxycaibonyt>hef!yl 

(249) 3-butoxyphenyt 

(250) 3-fnethylphenyl 

(251) 3H^k>fophenyl 

(252) S-phenytthiophenyl 

(253) 3-benzoytphenyl 

(254) 3-acetoxyphenyl 

(255) 3-benzoyloKyphenyl 

(256) 3-phenoxycarbonylph6nyl 

(257) 3-fn^hoxyphenyt 

(258) 3-aniGnophenyt 

(259) 3Hsobutytylaminoph8nyt 



R 



(222)-(413) 
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(260) 3-phenoxycarbonylaniinophenyl 

(261) 3-(3-ethytureido)phenyl 

(262) 3-(3.3-diethytureido)phenyt 

(263) 3-phenoxyphenyl 

(264) S-hydroxyphenyl 
(2^)2-butytphenyl 

(2^) 2-(2-fncthoxy-2-cthoxyethyl)phenyl 

(267) 2-(5-fionenyi)phenyl 

(268) o-bfphefiylyl 

(269) 2-^oxycarbonylphenyl 

(270) 2-butoxypheny1 

(271) 2-methyiphenyl 

(272) 2-chlofophenyf 

(273) 2-^enylthtophenyl 

(274) 2-benzoylphenyl 

(275) 2-BC8toxyphenyl 

(276) 2-benzoytoxyphenyl 

(277) 2-phenoxycarbonylphGnyl 

(278) 2-fnethoxyphenyJ 

(279) 2-aniGnophenyl 

(280) 2-tsobufylytaminophenyl 

(281) 2-phenoxycajbonyteminophenyl 

(282) 2-(3-ethyluretdo)phenyt 

(283) 2-(3,3Kliethylureicro)phenyl 

(284) 2-phenoxyphefiyl 

(285) 2-hy(ftrDxyphenyl 

(286) 3,4-dtoutytphefTyl 

(287) 3,4-<fi(2-fn^oxy-2^hoxyethyl)phenyl 

(288) 3.4-diphenylphenyt 

(289) 3.4-<fiethoxycarfoonylphenyt 

(290) 3.4-didodecyloxyphenyl 

(291) 3.4-dlmeth^enyl 
(29^,4-diclilorophenyl 

(293) 3,4-dibenzoytpheny( 

(294) 3,4<liacetDxyphenyl 

(295) 3,4-dim8thoxyphefiyt 

(296) 3.4-dhM-methytamiriophenyl 

(297) 3,4-diisobutytylammophenyl 

(298) 3,4-dtphenoxyphenyl 

(299) 3,4-(ShydrDxypheffiyl 

(300) 3,5<BiNj|yt)henyl 

(301 ) 3,5-<S(2-fn«hQxy-2-^hoxyethyOphenyl 

(302) 3»&-<4)henylphenyl 

(303) 3.5-(fiethQxycarfoonytphenyi 

(304) 3»5-didodecyloxyphenyl 

(305) 3»5-€fimethy1pher^ 

(306) 3.5-<£chlorophefiyt 

(307) 3,5-<ffl9enzoytphenyl 
(306) 3,5-diacatDxyphenyi 

(309) 3,5'dimemoxyphenyt 

(310) 3.5-dl-N-melhytem!nophenyl 

(311) 3»5Kliisobutylytaminophenyl 

(312) 3^phenoxyphenyl 

(313) 3,5-(firiydroxyphonyl 

(314) 2.4-dibutytphenyl 

pi5) 2,4-(fi(2-fn8thoxy^2-«hQxy^hyl)jrfi8nyl 

(316) 2,4^er»ylphenyl 

(317) 2,4-cfirthoxycart)wiylph8fiyl 
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(318) 2.4-didodecyloxyphenyl 

(319) 2.4-dtmethylphenyt 

(320) 2.4-dichlorDphenyl 

(321) 2,4-dib8n2oy|phenyl 

(322) 2,4-d(acetoxyphenyl 

(323) 2,4-dimethoxyphenyl 
(^4) 2.4-dhN-fn8ttiylaminophenyl 

(325) 2,4-diisobutylylaminophenyl 

(326) 2,4-cliphenoxyphenyl 

(327) 2,4-dihydrDxyphenyl 

(328) 2.3^ft)utyfphenyl 

(329) 2.3-di(2-m8thoxy-2^thoxyethyl)phenyi 

(330) 2.3-diphenyfphenyl 

(331) 2,3<diethoxycart)onyl^henyl 

(332) 2,3-didodecyloxyphenyl 

(333) 2,3-diin^ylphenyl 

(334) 2,3^ichlorDphenyl 

(335) 2,3-dib8nzoy^henyf 

(336) 2,3-diaoetoxyphenyt 

(337) 2,3-dtm^oxyphenyt 

(338) 2,3-dl-N-methylaminophenyl 

(339) 2,3-<fiisobutytytaininophenyl 

(340) 2.3^tenoxyphenyl 

(341) 2.3-c»iyvlroxypliefiyl 

(342) 2,6-dibtftylphenyl 

(343) 2,6-<fi(2-methoxy'2-ethoxyethyl)phefiyl 

(344) 2,6-<1^3heny^enyl 

(345) 2,6-diethoxycarbony^henyl 

(346) 2,6-didodecyloxyphenyf 

(347) 2,6-<»nethy^henyl 

(348) 2,6-<fichlDrDphenyl 

(349) 2.6-da)efizoyrphefiyl 

(350) 2,6-diacetoxyphenyl 

(351) 2.6-<fimethoxyphenyt 

(352) 2,6-<fi-N-fnethyIamlnophenyl 

(353) 2,6-<fiisobutytylammophefiyl 

(354) 2.6-diphenoxyphenyt 

(355) 2,6^hydrQxypheffiyl 

(356) 3,4.54rtMitylphenyl 

(357) 3.4,54ri(2-ni^hcxxy-2-6flhoxyethyl)pheriyl 

(358) 3,4.&tri»henylphenyi 

(359) 3 A5^rMtoxycartx>nylphenyl 

(360) 3 A5-tridoc(ecyloxyph^ 

(361 ) 3.4,5-trim^phenyl 

(362) 3 AS^richforophenyl 

(363) 3 A54ribenzoytphenyt 

(364) 3 A54riac^Qxyphenyt 

(365) 3A54rvntihoxypheiTyl 
(36Q 3 A54rH^Mnethylanrwi^^ 

(367) 3.4>tr68obuty)ylaminophenyl 

(368) 3 A5^hcnoxyphefiyl 

(369) 3.4.5-tr»iydroxyphenyl 

(370) 2.4,6-trtt)ulylphenyl 

(371) 2.4.64ri{2-methoxy-2^^3cy^hyl)phenyl 

(372) 2 Afr^ilphenytphenyl 

(373) 2A64rMho)^carfoofiyl^^l 

(374) 2 A64ridodecytoxyptoiyl 

(375) 2,4.&4rimelhytph8fTyl 
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(376) 2.4.6-trfch!orophenyl 

(377) 2.4.6-trbenzoylph6nyt 

(378) 2 AG-triaoetoxyphenyl 

(379) 2,4.64rfnethoxyphenyl 

(380) 2,4.6-tri-N-fnelhylamlnophenyt 

(381) 2,4,64rasobutylylani}nophenyl 

(382) 2.4.64rf)henoxypheiTyl 

(383) 2,4,64rihydroxyphenyt 

(384) pentafluorophenyl 

(385) pentachlorophenyl 

(386) pentamethoxyphenyl 

(387) 6-N-fnethylsulfamoyl-B-metho)iy-2-naphthyl 

(388) 5-N-methytsutfamoyl-2-naphthyl 

(389) 6-N-pheflylsutfamoyl-2-naptithyl 

(390) 5-ethoxy-74^-methylsulfafnoyl-2-napMhyl 

(391) 3-fnethoxy>2-naphthyl 

(392) 1-^oxy-2-naphthyl 

(393) 6-N-phefiylsulfamoyl-8-m8ttK>xy-2-naphthyl 

(394) 5Hnethoxy-7-N-phenylsuffarnoyl-2-naphthyl 

(395) 1-(4^tt7^)h8nyl)-2-naphthy! 

(396) 6,8-dl-NHTWthylsulfafnoyl-2-naphth^ 

(397) 644-2-acetoxyethyt8utfamoyl-8-rnemoxy-2-napht^ 

(398) 5-acetoxy-7-N-phenylsulfanioyl-2-naphthyl 

(399) 3>befizoyloxy-2-naphthyl 

(400) 5-acetytamlno-1 -naphthyl 

(401) 2Hmethoxy-1-naphthyr 

(402) 4-phenoxy-1 -naphthyl 

(403) 5-N-methytsulfafnoy»-1-naphthyt 

(404) 3-N-nicthyIcafbamoyM4iydroxy-^ 

(405) S-rnethoxy-e-N-ethybulfamoyl-l-naphthyl 

(406) 7-tetradecyfoxy-1-napMhyl 

(407) 4-(4-fn^hyt>h8nGxy)-1-naphthyl 

(408) 6>N-fn8ttiytsuirBmoyl-1 -naphthyl 

(409) 34*l.rWjnethykatfbarrw>yM-metho^^ 

(410) 5-fnethoxy^-ben2yteurfafnoy 1-1 -naphthyl 

(411) 3.6-di-N-phenylsulfarnoyl-1^hthyl 

(412) benzyl 

(413) 4-methoxybenzyl 
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(421) 




(422) 



(423) 



55 
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(424)-(426) 



5 



W 



15 




(424) methyl 

(425) phenyl 

(426) butyl 

20 

(427) 



25 



30 



35 



40 



45 



SO 




(428) 
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OC2H5 

CH^iH 



C429) 



2 H 



CHgCH/ 



R R 



(430)-(431) 



R^ ^ 



(430) benzyl 

(431) 4-inethoxybenzyl 



(438) 




'^*C4H9 
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(445) 




P072I The retardation Increasing agent other than the compound having 1 ,3^tiiazine ring pr^eraWy has a molec- 
ular structure in which there is no steric hindrance b^een confomnations of two aromatic rings. The compound having 
at least two aromatic rmgs has a n-bonding plane constiiuted of seven or more caitxm atoms. If there Is no steric 
hindrance behveen conf omwdons of the two aromatic rings, the rings belong to the same plane. According to the study 
of the present inventors, plural aromatic rings in the same plane increase retardatton of a ceOulose ester film. Examples 
of the rrtardation increasing agent other than the compound having 1 3,&4riaz«e ring are shown below. In each of the 
following examples, aromatidty of the aromatic ring Is expressed tyy a circle In the ring. 




(502) 



(503) 
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HO 

^^-CO-^^-OCHapOOH 



(505) 




(506) 



HO 

^^-^-^^-OCHaCHaCHaCOOH 



(507) 



(508) 




H2CH2CH2CXX)-n-C4H9 



(509) 



HO 

(510) 

HO OH 
©-CO-^-^-CH^H,>(H^^-0 



(511) 
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(512) 
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(516) 




(519) 

OH HO 




EP1 182470A1 



OH HO 



(522) 



OH HO 



(523) 




(524) 




-CH2COOCH=CH2 




(525) 



i-CHaCHaCHaCHapHiCOOOHa 



(526) 




H2CH2CH2(X)OC4H9 




(527) 



H2CH20~n-C4H9 
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(528) 

HO 




(529) 



(530) 



(531) 



(532) 



(533) 
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HO 




HO t-C.H, 



•4"9 



CH2CH2COOH 



HO. .t^4H9 



\ / ' - 



HO 



»3C' CH3 
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(536) 



(537) 



(538) 
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HO 



(539) 



'~CH2CH2CH2' 




(540) 




HO 



HO 



CH2CH2-CO-O-CH2 
.CHaCHg-CO-O-CHa 



(541) 
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(544) 



(545) 
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(565) 




(566) 



(567) 



(568) 

O 




c ^"^^ 
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CN CX)0CH3 
COOCHa 



COOCH3 



(571) 




N 



N 



(572) 





C4H90OCH2C CH2COOC4H» 



(573) 



(574) 



36 



EP 1182 470 A1 
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(580) 
(5B1) 




<582) 



(583) 
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40 
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(594) 




OCHa CH3O 



[0073] A melamine polymer can be used as the compound having 1,3,5-tr»zine ring. The ntelamtne polymer is 
preferably prepared by the polymerization reactton between a carbonyl compound and a nrtelamine compound. Ihe 
reaction Is represented by the formula (II): 
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to 



15 



20 



H 



H 



r 



R13 



n 



,RtlRl2^ R11 
RIO^^'^Y'^^^^^ 

R15^%14 



(III 



n 



In which each of R^^ , R^^ r13 r14 p^is f^ie ^ independently hydrogen, an aDcyl group, an alkenyl group, an aryl 
group or a heterocycfic group. l>ie definitions and the substlluent groups of the aJkyi group, the alkenyl group, the aryl 
group and the heterocydic group are the same as those destmbed about the formula (I). 

[0074] The polymerization reaction between a carbonyl compound and a melamine conr^nd can be carried out in 
the same manner as the known m^od for synthesizing a usual melamine resin (o.g., meJamine-formakiehyde resin). 
A commeicialiy availabie melamine polymer (melamine resin) is also usable. 
IPQ75I ThemetaminepolyrnerprerefBblyhasamotecutarweigh1of2,000to40^^ 
[0076] Examples of the repeating units of the melamine polymers are shown below. 



J. X 



(NP-1)-(HP.50) 



RlsAj^u 



(MP-1) R«,RW R15 Rt6:CHjOH 

(MP-2) RW RW^RlSR^BiCHgOCHg 

{MP-3) R^3 R^,R«,Ri6;CH20+C4H9 

(MP^) R13,R^,R^5 F|i6:CH20-n^4H9 

(MP-5) R^3,R^* R^* R^6:CHjNHCOCH=CH2 

(MP-«) R'3 R^.R^s Ri6:CH2NHCO{CH;^,CH=CH(ai2)^ 

(MP-T) R^3 R^.RiSiCHjOH; Rie^^ijOCHa 

(MP-8) R^.R^.Ri6:CH20H; RWrCHjOCHa 

(MP-9) R^^.R^.CH20H; R« RiOiO^OCHj 

(MP-IO) R<^R18:CH20H; R^^R^SiCHgOCHa 

(MP.11) R^SrCHaOH; Ri^,Ri5 Ri^iCHgOCHa 

(MP-12) R13 R^* RtfitCHaOCHs; H^^X>\JM 

(MP-13) R13 RiBiCHgOCHa; R^^.R^^CHgOH 

(MP-14) RiSRl^.RiJrCHaOH: Ri6:CH20+C4Hg 

(MP-15) R".R^* R^iCHgOH; R^5:CHap4C4H9 

{MP-16) Ria.R^CHaOH; R«,R^8:CH204C4H9 

(MP-17) R13 RierCHjOH; Pi^\W^£Hj:^\<:^H^ 

(MP-18) RlSx^HgOH: RW R15 R18:CH2CM^4H9 

(MP-19) R^3,R**,R«:CHp4C4H9; R«<^H^H 

(MP-20) R«.R16:CH20+C4^^ R^^.R^^rO^H 

(MP-21) R^^R^* R^^iCHjOH; H^^X>\J>n<^^ 

(MP-22) R^3 R»*,Ri«:CH20H; R^5O^0HhC4H9 

(MP-23) R« R^CHaOH; R« R10O^0^^C4H9 

(MP-24) R13 RlBiCHgOH; Rl^Rl50^^f^C4fr^ 
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(MP-25) R«:CH20H; R^^R«,R^S:CH20-n^4H9 

(MP-26) R^3.R^* Ri«:CH20-rK)4H9; R^SrCHgOH 

(MP-27) R^3.Ri6:CH20Hi-C4Hg; R^^R^iCHgOH 

(MP-28) R^.R^^CHgOH; R^^rCHgOCHa; Ri8:CH20-n-C4Hg 

(MP-29) R^.R^^CH^H; B^^.CH^O-n-C^H^, Ris-.CHgOCHa 

(MP-30) R« Ri«:CH20H; Ri^rCHaOCHj; Ri^iCHgO-n-C^Hg 

(MP-31) R^.^^HgOH; R1^R15:CH20CH3; Ri6:CH2a(vC4H5 

(MP-32) R^^iHjOH; Ri^RiSrCHgOCHg. Ri5:CH20n-C4H9 

(MP-33) R13<:H20H; Ri^-.CHgOCHa; R^«,R^«:CH20-n-C4H9 

{MP-34) R^rCHjOH; R^^.R«:CH2C>n^4H9: H^^iCHpCH^ 

(MP-35) Ria.R^^CHgOCHa; R^^:CH20H; Ri6:CH20^i-C4H^ 

(MP-36) R«,R<fi:CHaOCH3; Ri^tCH^OH; Rt5:CH20-n-C4He 

(MP-37) R^rCHaOCHa; R« R^OHaOH; Ri6:CH20-rHC4H9 

(MP-38) Ri3,R^e:CH20fK:4H9; R^^rCHgOCHa; R^s-cHaOH 

(MP-39) R13:CH20H; Ri^CHjOCHg; Ri5:CH20-rhC4H9; RiSiCHgNHCOCH-CHg 

(MP-40) R«<)H20H; B^^hCH^OCH^ Ri^^CHjNHCOCH^CHj; Rl«:CH2C>n-C4Hg 

(MP^I) R13.<:H20H; R1*:CH20-ivC4H9: R15:CH2NHCCX:H=CH2; RIB.CH2OCH3 

(MP^) RiS^^HjOCHj; Ri^iCHgOH; R^^.CH^O^^H^ Rie:CH2NHCOCH=CH2 

(MP-43) R^.^JHgOCHa; Ri^CHjOH; R«:CH2NHCOCH=CH2; R^«-CH2afK54H9 

(MP-44) R«<;H20^!^4Hg; R^^HjOCHg; Ri^hCHgOH; Rie:CH2NHC0CH=CH2 

(MP^) R^rCHgOH; R^^rCHgOCHa; R«:CH2NHCX)(CH2)7CH=CH(CH2>^3; Ri«:CH2NHCOCH=CH2 

(MP-46) RiaCKjOH; R^^CHaOCHa; Ri5:CH2NHCOCH=CH2; Ri8:CH2NHCO(CH2)7CH=CH(CH2)7CH3 

(MP-47) RiaCHjOH; Ri^CH2NHCO{CH2)7CH=CH(CH2)7CH3; R«:CH2NHCOCH=CH2; R^SiCHaOCHa 

{MP-48) R^OIgOCHa; R^^^HgOH; Ri^hCH2NHCO(CH2>7CH=CH(CH2)7CH3; RlS OVOHCOCfeCHa 

(MP-49) R^Oip^l R^^CHgOH; R^s-CHgNHCXX^H^CHg: R^«<^H2NHC»(CH2)^H=CH(CH2>;CH3 

(MP-60) R^<5H2NHCO(CH2)^CH(CH2)7CH3; R^^CHaOCHj; R^SrCHaOH; Ri^iOy^HCOCH^CHa 



(MP-51) Ri3.Rt*,Rt5 RI6.CH2OH 

(MP-52) R«^^,R«,Ri«:CH20CH3 

(MPh53) R«.R^,R1* Rl«o4o+C4Hg 

(MP-54) R^^R^.R«.Rl«O^Ofl-C4H9 

{MP-56) R^»R»*,R«.R^«:CH2NHCOCH=CH2 

(MP-5Q R^,R^^R^5 R16:CH2NHCO((>^2)7CH=CH(CH2)7C^ 

(MP-57) R^,R^,R15:CH20H; RtBrCHgOCHa 

(MP-58) R^.R^^Ri6:a^H; R^iCHjOCHa 

(MP-59) Ris.R^CHgOH; R«.R^S:CH20CH3 

(MP-60) R^,R^8:CH20H; R^* R^s^QHaOCHa 

(MP-61) R«X;H20H; R^^R«,R«:CH20CH3 

(MP-62) R«,R1^,R18:CH20CH3; RiSrCHgOH 

(MP-63) Ria^Rt^rCHjOCHa; R^.Ri^iCHgOH 

(MP-64) R13,R^^R15:CH20H; R^B:CH204C4H9 

(MP-^ R^^R^.RiSrCHjOH; f\^^.CHfi4<:jt^ 

(MP-8^ R^,R^CH20H; R^* R^»:CH2C>K:4H9 

(MP-67) R^3.R^«:CH20H; R^\W^HJ:>^^Hq 

(MP-68) R^^rCHgOH; R<* R^* R^8X:Hp4C4H9 

(MP-69) H^\B^,H^^,CHfi4C^^ H^^^CHfiH 



(NP-51)-(NP*100) 



CH3 





R15^ '^14 
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(MP-70) R^^.R^s-cHgO j^^Hg; R^^Ri^rCH^OH 
(MP-71) R«,Rt4 RiSrCHgOH; H^^:CH^<:^Hq 
(MP-72) R«.R1^R16:CH20H; Rl5:CH20-n-C4H9 
{MP-73) Ria^Ri^rCH^OH; R^5 Ri8:CH20-n-C4H3 
(MP-74) Ri3.Ri«:CH20H; R^^R«:CH^0-n•C4H9 
(MP.75) R13.CH2OH; R^^R^.R^rCHgO-n-C^H^ 
(MP-76) R^5,R^* Rl6:CH20-fM:4H9; RiSiCHjOH 
(MP-77) R«.R^e.cH20-n-C4H9; R1^R15:CH20H 
(MP-7B) R13,R14:CH20H; R15:CH20CH3; R1e:CH20^l-C4H9 
(MP-79) R^.Rt^CH^OH; R^*:CH20-n-C4H9; R^SiCHjOCHa 
Ri^.Ri^rCH^OH; R^^iCHaOCHa; R^5;CH20-n-C4Hg 
(MP-ei) R«:CH20H; R1^R^5:CH20CH^; H^^iOiP'n'CJti^ 
(MP-82) R^rCHgOH; Ri^RiSiCHgOCHa; R^5:CH2CMi-C4H9 
(MP-83) R^tCHgOH; Ri^CHjOCHa; R^^ rIB-ch^cM^^^h^ 
{MP-84) Ri^K^HaOH; Rl^R15:CH20-n-C4H9■ RiSrCHjOCHg 
(MP-85) RW.R^CHgOCHa; B^^iCH^H; R^^X^ip^^H^ 
(MP-86) R13 RifrcHgOCHj; R^^iCHgOH; R«:CH20-n-C4H9 
{MP-87) R13<:h20CHj; Ri^^Ri^iCHgOH; Ri»:CH20-n-C4Hg 
(MP-88) R«,Rl6:CH20-n-C4H9; R*^.CH20CH3; Ri^iCHjOH 
(MP-89) R13.-CH20H; H^^iCHflCH^ H^^.CHfi-n<:jt^^; R^«:CH2NHCOCH=CH2 
(MP-90) R^^iHjOH; R«f CH2OCH3; R^5:CH2NHCOCH=CH2; Ri6:CH2arvC4H9 
CMP-91) R^iCH^OH; H^^.CHp-n^^^Hg: Ri5:CH2NHC0CH=CH2; R^^iCHfiCH^ 
(MP-O^ R13.-CH20CH3; Ri^rCHgOH; RiS:CH20-n-C4H9: Ri6:CH^HCOCH=CH2 
(MP-93) RWiCHjOCHa; R^iCHgOH; RiSiCHaNHCOCH^CH^: Ri6 : CH20-n.C4H9 
(MP.94) H^:CHjChn^^H^ R^^HfiCH^; R^^tCHjOH; Ri^iCHaNHCOCH^CHj 
(MP.95) R«:CH20H; Ri^CHgOCHg; Ri5:CH2NHCCKCH2)7CH=^(CH2)yCH3; RiStCHjNHCOCH-CHo 
(MP.96) R13<>^20H; Ri^CHgCX^a; R'^iCHaNHCOCH^CHg; Rie:CH2NHCX){CH2>;CH=CH(CH2)7CH3 
(MP-97) RWiCHjjOH; R<^C>42NHCO(CH2>7CH=CH(CH2)7CH3; RtSrCHjNHCOCH^CH^; RiOrCHgOCHa 
(MP-98) R13.-CH20CH3; Ri^iCHaOH: R<5:CH2NHCO(CH2)7CH==CH(CH2)7CH3; R^erCHjjNHCOCH^CHa 
{MP-99) Rl^iCHgOCHg; Ri^rCHaOH; Rl5:CH2NHCOCH=CH2; R^8:CH2NHCX)(CH2)7CH=CH(CH2)7CH3 
(MP-100) B^^,:CHJ4HCO{CH:^H==CH{0H^H^ R^^CHaOCHa; R^5:CH2pH;Rl6X><2NHCOCH=CH2 



(1«P-101)-(MP-150) 




R15^^14 



(MP-101) R^3 R^,R«.Rie:CH20H 

(MP-1Q2) RW,Ri4,Ri5^Rie:CH20CH3 

(MP-103) R",RW RW.R<6:CH2CM^4H9 

(MP-104) R«,R^,R«.Rtfi:CH20rvC4H9 

(MP-105) R« R^.R15 Rl6:CH2NHCXX>^=CH2 

(MP-106) R^^R^.R«.R^fi«V^HCO(CH2)7CH=CH(CH^,CH^ 

(MP«107) R« R^.R<*:CHapH; R^SOV^CHa 

(MP-108) R«.R^.R^««l20H: R^^^HbQCHa 

(MP-109) R^3 Ri^^ljOH; RlSRtSO^OCHj 
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(MP-110) R13 RiBjCHgOH; Rl^ Ri5:CH20CH3 

(MP-111) R^^hCHgOH; R^^R^.R^rCHgOCHa 

(MP'112) R^3 Ri^.RiSrCHgOCHg; Ri^rCHaOH 

(MP-113) R13 R^B-cHjOcJlg; R1^R«:CH20H 

(MP-114) RW,R1^R15:CH20H: R^rCHgO-hC^Hg 

(MP-115) R«,Ri* Ri^iCHjOH; R^rCHaO+C^H^ 

(MP.116) RtSRi^CHjjOH; R^* RlOrCHjO-KJ^Hg 

(MP-117) R^3 RlBjCHgOH; R^* R«:CH20-K;4H9 

(MP-118) RlSrCHgOH; Rl^R^s RlBiCHgO-hC^Hg 

(MP-1 19) R^s.R^^.RiSrCHaCM-C^Hg: Ri5:CH20H 

(MP-120) R13,H16:CH20-I-C4H8; R^* R^SiCHjOH 

(MP-121) R« Ri^R^SrCHaOH; R«:CH20-n-C4Hg 

(MP-122) R<3^R14 RtfrcHgOH; R«:CH20-n^4H9 

(MP-123) R«,R<*:CH20H; R^* R«:CH20-n-C4H9 

(MP-124) R*».R16:CH20H; W\fO^:CHfi'f\-CJt^Q 

(MP-125) RW^iHgOH: R^.R^^rCHjO-n-C^H^ 

(IVIP-126) R^,Rl*.Rl6:CH20n-C4H9; Ri5:CH20H 

(MP-127) Ri^.R^iCHjO-rvC^Hg; R^.R^rCHgOH 

(MP.128) R«,Ri*;CH2pH; R^iCH^OCHs; H^^.CH2(yr^^Hg 

(MP-129) R«,Ri*:CH20H; R^rCHjO-n^^Hg; H^^^CHjfiCH^ 

(MP-130) R13,R16:CH20H; Ri^rCHgOCHg; R^5:CH20.rhC4H9 

(MP-131) R13:CH20H; Ri* RiSrCHjOCHg; Rie:CH2(>fvC4H3 

(MP-132) R13CH2OH; Ri^RiBrCHgOCHs; R^^CH20-rvC4H9 

(MP-133) RWOijOH: R^^rCHgOCH^; Ri3 Ri6:CH20-r><J4H^ 

{MP-134) R^^OIjOH: R^* R^5:CH20-n-C4H9; RierCHgOCHg 

{MP-135) RW.Ri^CH20CH3; Ri5:CHiOH; R^6:CH20-^C4H9 

(MP.136) Ri3,Rie:CH20CH3; Ri*:CH20H; Ri5:CH20-n^4H9 

(MP-137) RiSrCHjOCHg; RW.RiSrCKjOH; RiCiCHgO-n-C^Hg 

(MP-138) R^6:CH20-n-C4H^ H^^:CHfiCH^; R^5:CH20H 

(MP-1 39) R13CH2OH; R^^-CHgOCHs, Ri^iCHaC^n^J^Hg; R^rCHaNHCOCH^CHg 

(MP-1 40) R^.CHaOH; Ri^CHgOCHs; R^^CHgNHCXXDH^CHg; R^e:CH20-n-C4H9 

(MP-141) RiarCHgOH; R^*:CH20-n'C4H9; R«:CH2NHCXX>4=CH2; R^SrCHaOCHa 

(MP-142) R«:CHiOCH3; Ri^tCHjOH; B^^.CHsCyn<^^H^ H^^:CHJl4HCOCHdCH^ 

(MP.143) RiSOijOCHj; Ri^tCHaOH; R'^iCHgNHCOCH^CH^; Rte:CH20-n-C4H9 

(MP-1 44) R<3<5H20-ivC4H9; R^^CHaOCHj; RiSrCH^OH; Ri6:CH2NHCOCH=CH2 

(MP-1 45) Rl^HCHjOH; R^^CHjOCHs; R^5:CH2NHCCKCH2)7CH=CH(CH2)7CH3; Ri6:CH2NHCOCH=CH2 

(MP-146) R13<:H20H: Ri^CHjOCHa: R^5:CH2NHCOCH=CH2; R^6:CH2NHCCKCH2)7CH=CH(CH2)7CH3 

(MP-147) R^HjOH: R^*:CH2NHCO(C>y7CH=CH(CH2)7CH3; Ri5:CH2NHCOCH=CH2; H^^,ChfiOHi 

(MP-148) Ri^rCHaOCHa; R^CHaOH; Ri^hCH2NHCXXCH2)7CH=CH(C><2>7CH^ R^«:CH2NHCOCH==CH2 

(MP-149) Ri3Of20CH3; R^^rCHjOH; Ri*:CHaNHCXX>*=CH2; R'»:CH2NHCX)(CH2)/>i=CH{CH2)XHu 

(MP-150) R»OV*KX)(CHa),CH=CH(Cfr^^ Rt4:CH20CHj: RiSrCHjOH; Ri^CH^NHCXX^t^ 



(MP«151)*(MP-200) 




H3C CH3 H3C CH3 



(MP-161) R^3 RU Ri5 Ri6:CHjOH 
(MP-152) R",R^,R«,Rie:CH20CH3 
(MP-163) R13 Ri*.R«,Ri»:0^+C4H9 
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(MP.154) rU R15 Ri6:CH20-n-C4H9 

(MP-155) R^3.R^.R^5 Ri6:CH2NHCOCH=ai2 

(MP-156) R^3,R^.R^5Ri6:CH2NHCO{CH2)7CH=CH(CH2)7CH3 

(MP-167) R13,R^,R<5:CH20H; Ri8:CH20CH3 

(MP-158) R«3 R^.R^6:CHaPH; RiSiCHjOOij 

(MP-159) R«3 R^^gOH; RiSRi^iCHaOCHj 

(MP-160) Ri3,Rie:CH20H; R^^R15:CH20CH3 

(MP-161) R^^rCHgOH: Ri* R^s R^rCHgOCHg 

{MP.ie2) R« R1^.R16:CH20CH3; RiSiCHjOH 

(MP-163) R^^^Rie^cHgOCHa; R^^.R^^CHaOH 

(MP-164) R<3 RW,Rl5:CHaOH; B^^:CHfi^^Hg 

(MP-165) R«,R^,R^6:CH20H; R^5.CH20h-C4Hb 

(MP-166) R13 R14:CH20H; R«.R«:CH20+C4H9 

(MP-167) R^3 R^^iCHjOH; R^\W\CH^ChVC^ 

(MP-168) R13:CH20H: R^* R". R16:CH20-I-C4H9 

(MP-169) Rl3,R^.R^6:CH20-l-C4Hg; RiSrCHgOH 

{MP-170) R^3 Ri^tCHgO-l-C^Hg; H^\R^^:CHfiH 

(MP-171) Rt3 RU Rls-cHpH; R^rCHjO^-C^Hg 

(MP-172) R<3^^,R^6:CH2PH; R«:CH20-n-C4H9 

(MP-173) R«.R^CH20H; R^s Rt6.cH20-n^4H^ 

(MP-1 74) R^3 R^«:CH20H; R^* R«:CH20-n-C4H9 

(MP-175) W^lCHflH; R^^R«,Ri8:CH20-n-C4H9 

(MP-1 76) Ri3,Ri^,R«:CH2CMi-C4H9; R^tCHgOH 

(MP-1 77) R13 Rl8:CH20-n-C4Hg; R^.Ri^CHaOH 

(MP-1 78) R<3 R14:CH20H; Ri5:CH20CH3; Ri6:CH20-rvC4H9 

(MP-179) R«.Ri^.CH20H; W^^CH^O-i^^H^; R^fr.CHgOCHa 

(MP-180) R^3 R^rCHaOH; Ri*:CH20CH3; Rt5:CH20-f^C4H9 

(MP.181) R13:CH20H; Ri^Rl^iCHaOCHa; R<«:CH20-n-C4H9 i 

(MP-182) R^3:CH20H; R^^R16:CH20CH^ R^5:CH2<Vn-C4H9 t 

(MP-1 B3) R«:CH20H; Rl^CHjPCHa; H^^H^^^CHzO-tYK^^H^ 

(MP-1 84) Ri^rCHgOH; R^* R^5.cH2a^-C4H9; Ri^rCHgOCHa 

{MP-1 85) R^3 R^CHaOCHa; RiscHgOH; H^^.CH^r^^Hg 

(MP-186) R^,R18:CH20CH3; R^^HaOH; R^5:Otp-rvC4H9 

(MP-187) RiSiCHaOCHg; R^.RiSrChyJH; Rie:CH20-^C4H9 

(MP.188) R«,RW:CH20^i<;4H9; n^CH/}CH^; Ris^JHaOH 

(MP-189) R13:CH20H; Rl^rCH^CHg; Rt5:CH20H>-C4H9; Rie:CH2NHCOCH=CH2 

(MP-190) R^^XJHaOH; H^^OH^fiCH^ R^^zCHaNHCOCH^CHa; H^^.CHzO^^ 

(MP-191) R«:CHpH; Ri^20-n-C4H9; Ri^OV^HCOCH^CHa; R^^rCl^pCHa 

(MP-192) R^iCfV^CHj; R^^.CH20H; Ri*:CHaCMvC4H9; Ri8:CH2NHCXCrt=CH2 

(MP-193) R«<:^4oCHj; H^^X^fiH; RiSrCHaNHCOOWXa; R^«:CH2CMK:4H9 

(MP.194) Ri3:CH^CMi^4H9; B^^^CHfiCHa R^^rCHaOH; R«:CH2NHCOCH=CH2 

{MP-195) Ri^CHaOH; H^^JJCH^ Ri*:CH2NHCX>(CH2)7CH=O^CH2>7CH3; R^6:CHaNHCXCH=CHa 

(MP-196) R^^iCHaOH; Pi^^fiCH^ R^5:CHaNHCOCH=CH2; R^«:CHaNHCO(CH2)7CH=CH(CH2)7CH3 

(MP-197) R13:CH20H; B^^^HCO{CH:^jCH=CHlCH^^jCH^ Ri^rCHaNHCOCH^CHa; R^SiCHaOCHg 

(MP-198) RiSzCHaOCHa; R^^.CHaOH; RiJhCH2NHCO(CH2)7CH=CH(CH2)7CH3; R^SrCHaNHCOCH^CHa 

{MP.199) Ri^rCHaOCHj; R^CHaOH; R^*:CHaNHCOCH=CH2; R^^CH2NHCO{CH2)7CH=CH(CH2)7CH3 

(MP.200) Rl3:CH2NHCO(CH^H==CH(CH2)7CH3; B^H>ipCH^ R^^iCHaOH; R^^iCHaNHCOCHz^ 

[D077] A co-polymer comprising tivo or mm 
polymefs can te used in combination. 

[0078] Further, two or more retardation increasing agents may be used in comtiination. 
(Infrared al)sott>ef) 

[0079] An infrared at)Soit>er can be added to the polymer fiK to acpstttie re 

[0080] The annoum of the inlkared absorber is profitably In M to 5 weight parts, more preferably in 

therangeof 0.02 toawei^ parts, further preferabiy In the range of 0.05 tol 

range of 0. 1 to 0.5 weight parts, based on 1 00 we^ parts of cellulose ester Two or more infrared absorbers may be 
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used in combination. 

[0081] The infrared absorber shows the rrwximum absorption preferably in the wavelength region of 750 to 1,100 
nm, more preferably in the wavelength region of 800 to 1 ,000 nm. It Is also preferred for the infrared absorber to have 
essentially no absorption in the visible wavelength region. 

fpOSZl As the Infrared absorber, an infrared absoitfng dye or pignrient is preferred. An infrared absorbing dye is 
particularly preferred. 

[0083] The Infrared absorbing dyes include organic conrrpounds and Inorganic ones. Organic infrared absorbing dyes 
are preferred. Examples of the organic infrared absorbing dyes include cyanine compounds, metal chelate compounds, 
aminlum compounds, dfimmonlum compounds, quinone compounds, squarilium conrtpounds and methine compounds! 
The infrared absorbing dyes are descnbad in Shilcizai {color material, written in Japanese), 61 (4), pp. 215-228 (1988) 
and Kagaku to Kogyo (chemistry and industry, written in Japanese), 43-53 (1986, May). 

[0084] In view of infrared absorbance and absorption spectrum, Infrared absorbing dyes developed in the field of 
silver haltde photographic photosensitive material are preferred. Examples of the infrared absortring dyes developed 
in the field of slh^er halide photographic photosensitive material indude djhydroperimidinB squarilium dye (described 
in U .S. Patent No. 5,380,635 and Japanese Patent Application No. 62(1 987)-1 8981 7), cyanine dye (dcscrft)ed In Jap- 
anese Patent Provisional PuWication Nos. 62(1 9a7)-1 23454. 3(1 991)- 138640. 3(1 991 )-21 1542. 3(1991)-226736, S 
(1993)-313305 and 6(1994)-43583. Japanese Patent Application No. 7(1995)-269097 and European Patent No. 
0,430,244), pyryiium dye (described in Japanese Patent Provisional PubScation Nos. 3(1991)-138640 and 3(1991)- 
211542). diirnnrmium dye (described in Japanese Patent Provisional PubDcatlon Nos. 3(1 99 1)-1 38640 and 3(1991)- 
211542), pyrazolopyridone dye (described in Japanese Patent Provisional PuWlcaiion No. 2(1990)-282244). in- 
doanillne dye (described in Japanese Patent Provisional Publication Uos. 5(1993)-323500 and 5(1993)^323501}, 
polymethlne dye (described in Japanese Patent Provisional Publication Nos, 3(1 991 )-267^ and 4(1 992)-1 90343. and 
European Patent No. 0,377,961 ), oxond dye (described In Japanese Patent Provisional Publication No. 3(1 991 )-9346), 
anthraqulnone dye (described in Japanese Patent Provisional Publication No. 4(1 g92)-13654), naphthalocyantne dye 
(described In U.S. Patent No. 6,009,989), and naphtholactum dye (described in European Patent No. 0,568,267). 

(Production of celhilose ester film) 

[00851 The cellulose ester film is preferably prepared according to a soh^ent casting method. The sohrent casting 
method comprises the steps of dissolving cellutose e^ h an organic eohwnt to prepare a solution (dope) and cast^g 
the dope to prepare a film. 

[0086] The organic solvent is preferably selected from the group comprising an ether having 3 to 12 carbon atoms, 
a k^one having 3 to 1 2 carbon atoms, an ester having 3 to 12 carbon atoms and a halogenated tiydrecarbon having' 
1 to 6 carbon atoms. 

[0087] The ether, ketone and ester may have a cydlc structure. A compound having two or more functtonal groups 
of the ^er (-0-), ketone (-CO-) and ester (-COO-) can be also used as the organb 8oh«nt The organte sohwnt can 
have another func^nal group such as akx>holic hydroxyl. In the case that the organte solvent has two or more kinds 
of the above functkwial groups, the number of the carbon atoms is defined as a compound having one opttonally 
selected from these groups. 

[0088] Example of the ^hers having 3 to 12 carbon atoms include iffisopropyl ^er, dlmethoxymethana, 1 .4.<ffwc- 
ane, 1 ,3-dioxolane, tetrahydrofuran, anisole and phen^. 

[0089] Examples of the k^ones having 3 to 1 2 carbon atom include ac^one, methyl ethyl ketone, diethyl ketone, 
diisobutyl ketone, cyciohexanone and melhyteyctoh&canone. 

[0090] Examples of the esters havi ng 3 to 1 2 carbon atoms include ethyl formate, propyl formate, pentyl formate, 
methyl acetate, ethyl acetate and pentyi acetate. 

[0091] Examples of the compounds having two or more kinds of functk>nal groups include 2-ethaxyethyl acetate. 
2-nnethoxyethanol and 2-butDxy^hanol. 

{009ZI The hatogenated hydrocaftx>n preferably has one or two cartion atoms, more pr^erably one carbon atom. 
The hak>gen atom of the hatogenated hydrocari^on is preferably chlorine. The r^o of the subsHtutton of hydrogen with 
hatogen Is preferably In the rangeof25 to 75 ii»le%, more prrfeiably in the range of 30 to 70 m^ 
bt therartgeor 35to6Smole%,andmostpr^efablyintherangeof40to60mole%. M^hylene chk>ride is a repre- 
sentative halogenated hydrocartxm. 

P093) Two or more organk: solvents can be used in combination. 

[0094] A ceiluk>5e esta^ solutkm can be prepared according to a conventbnal method. The conventk>nal method 
means that the sohitton is prepared at a temperature of not lower than 0^ (ordinary or elevated temperature). The 
preparation of the solutkm can be conducted by using a process and apparatus for pr^^^ 
ttonalsohfentcastingrnctfiod.Theconvefitk)nalrnethod preferably usesa halogenated hydrocarbon (partfcularty meth- 
ylene chtoride) as an organic solvent. 
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[0095] The amount of cellulose ester Is so CM^usted that a prepared solution contains cellulose ester in an amount 
of 1 0 to 40 wt,%. The amount of cellulose ester is more preferably 1 0 to 30 wt.%. An optional additive (de8crit)ed betow) 
can be added to an organic solvent. 

[0096] The solution can be prepared by stirring cellulose ester and an organic solvent at an ordinary temperature (0 
to 40»C). A solution of a high concentration is pr^erabiy prepared by stirring them at an elevated terrveraturo and at 
a high pressure. In that case. ceDulose ester and the organic solvent are placed In a closed vessel, and are stined at 
an elevated ternperatureandmahigh pressure. Thetemperatureisset to bo higher than the boil^^ point at atmospheric 
pressure but lower than the boHing point of the solvent at the high pressure. Concretely, the heating temperature is 
usually not lower than 40*C. preferably in the range of 60 to 200«»C, and more preferably in the range of 80 to 1 1 0^. 
[00971 Thecomponentscan beprelimlnarydispersedcoarsely.andthecoarsedispersioncanbeplacedl 
Othenvise. the components can also be Introduced into the vessel in series. The vessel should be equipped with a 
stirring device. A pressure in the vessel can be fonned by introdudng an inert gas such as nitrogen gas into the vessel, 
or by heating and evaporating the solvent to increase the vapor pressure. Further, the components can be added to 
the vessel at a high pressure after the vessel is sealed. 

[0098] The vessel is preferably heated from the outside. F=or example, the vessel can be heated by a Jacket type 
heating apparatus. Further, a plate heater can be placed on the bottom of the vessel. Furthermore, a heated lk}uid can 
be dnculated in a tube around the vessel. 

[0099] The components are stirred preferably by a st&ring wring placed in the vessel. The stirring wtng has such a 
ler^ that the end of the wing reaches near the wall of the vessel. A scratching wbig is preferably attached to the end 
of the stining wing to scratch the solution remaining on the biside wall of the vessel. 

PIOO] The vessel can have a meter such as a manometer or a thennometer. The components are dissolved In the 
sohrem In the vessel. The prepared dope Is cooled in the vessel, or the dope is cooled after it is taken out of the vessel. 
The dope can be cooled by a heat exchanger. 

PIOI] The solution can be also prepared according to a cooling dissolution method. According to the cooling dis- 
solutton method, cdlutose ester can be dfesolved even in organic sohrents (other than a halogenated hydn)carbon) in 
whk:h cellulose ester cannot be (fissolved aoconfing to a conventional method. Further, if organic solvents (such as a 
halogenated hydrocarbon) In whteh cellutose ester can be dissolved even by a conventk>nal m^od are used, the 
cooling dissolutkin method can prepare a solution more qutekly. 

[01021 At the first stage of the cooling dissolution method. ceDukse ester is gradually added to an organic solvent 
while stirring at room temperature. 

[01031 The amount of cellulose ester is in the range of 10 to 40 wt.% based on the amount of the mixture, and 
preferably in the range of 1 0 to 30 wt.%. An optional additive (described below) may be added to the solvenL i 
[01041 At the next stage, the mixture is cooled to a temperature of -100 to -10**C, preferably -80 to -10*C, more 
prefwaWy -50 to -20«*C, and mo^ preferably -60 to -30«»C. The mixture can be cooled in a dry be/hiethanol bath (- 
75*C) or in a cooled dielhylene glycol solution (-30 to -20-C). At the cooling stage, the mixture of cellutose ester and 
the solvent generally soUdify. 

(01051 The coo&ng rate is preferably faster than 4*C per minute, more prrferably faster than 8*C per minute, and 
most preferably faster than 12»C per minute. The cooling rate is pr^erably as fast as possible. However, a theoretical 
upper llmft of the cooling rate is 1 0.000^ per second, a technical upper limit is 1 .000*C per second, and a practteal 
upper Bmit is 1 00»C per second. The cooling rate means the change of temperature at the cooling sts^e per the time 
taken to complete the cooling stage. The change of temperature means the difference between the tenpefature a^ 
whk:h the cooling stage is started and the temperature at which the cooling stage is completed. 
[01081 The solidified mbdure is wairned to a ternperature of 0 to 200*0, prefe^^ 
120^, and nriost preferably 0 to 50»C to dtesolve the ceButose ester in the solvent 
leaving It at room tempeiature or on a hot bath. 

[OIOTI The warming rate is pr^erebly faster than A^C per minute, more preferably faster than 8^ per minute, and 

most preferably faster than 12»C per minute. The warming rate is preferably fast as possible. However, a theoretk:al 

upper limit of the wamung rate is 1 0.000^ per second, a technical upper limit Is 1 .000*C per second, and a practeal 

upper limit is 1 OO^C per second. The wanning rate means the change of temperature at the warming stage per the 

tfrne taken to complete the wami ing stage. The change of ternperature means the differs 

at whk:h the warning st^ Is started and the temperature at whteh the warming stage is completed. 

[0108] Thus a dope is Ibrmed as a unifomn solutk>n. If ceOutose ester is not sufTidently dissolved, the cooPng and 

warming steps can be repeated The dope is obsenrad with eyes to detennlne whether oeDuk^ 
dissolved or not 

(01091 A sealed vessel is preferably used in the cooling dlsstrfutlon method to prevent contamination of water, whteh 

is caused by dew condensation at the cooling Step. The time for the cooling and wamiing 8 

conducting the cooling ^ at a high pressure and conducting the wamriing step at a tow p^ 
is preferably used a high or tow pressure. 



48 



EP1 182 470 A1 



[0110] in the case that ceRulose acetate (acetic add content 60.9%, viscosity average degree of polymerization: 
299) is dissolved In methyl acetate by a cooling dissolution method to forni 20 wt% solution, the solution has a pseudo 
sol-gel phase transition point at at)out 33*0. which is measured by a viscoelastic rheology analysis (for example, wfth 
Oscillation procedure of TA Instalments CSU2 Rheometer). Under the transition point, the sohJtlon tbmis a unifonn gel. 
Therefore, the solution should be stored at a temperature higher than the transition point, preferably at a terrperature 
about 1 0*C higher than the point. The pseudo sol-gel phase trensitton point depends on the combined average acetic 
acid content of cellulose acetate, the visoostly average degree of polymerization, the concentration of the dope and 
the nature of the solvent. 

(01111 The obtained cellulose ester solution (dope) Is cast on a support, and the solvent Is ev^orated to form a 
cellulose ester Hbn. A drum or a band is used as the support 

(0112J Before casting the dope, the concentration of the dope is so adjusted that the solid content of the dope is In 
the range of 1 B to 35 wt%. The surface of the dnim or band is preferably polished to give a mirror plane. The casting 
and drying stages of the soNent cast methods are described In U.S. Patent Nos. 2,336,310, 2,367,603, 2.492.078, 
2.492.977, 2.492,978. 2.607,704, 2.739.089. 2.739.070, BrWsh Patent Nos. 640,731 . 736,892, J^anesa Patent Pub^ 
Hcallon Nos. 45(1970H554. 49(1974)-5614, Japanese Patent Provisional Publication Nos. 60(1985)-17BB34, 60 
(1985)203430 and 62(1 987>.11 5035. 

[0113] The drum or band preferably has a surface temperature of not higher than 10*C when the dope is cast After 
casting the dope, the dope is preferably dried with flowing air for at least 2 seconds. The fomned fi6n is peeled off the 
drum or band, and can be further dried with hot air to remove the sohwnt remaining in the film. The terr^rature of the 
air can be gradually elevated from 100 to 160»C. The above-mentioned method is described In Japanese Patent Pub- 
lication No. 5(1993)-17B44. According to the method, the time for ca^ng and peeiing steps can be shortened. The 
melhod requires that the dope be s^ to gel at the surface temperature 6t the drum or band. The dope formed according 
to the present invention satisfies the requirement 

[0114] The ceflulose ester fOm has a thickness preferably in the range of 40 to 120 jun. more preferably m the range 
of 70 to 100 (im. 

[01151 A plasticizer can be added to the cellulose ester rdm to improve the mechanical strength of the fBm. The 
plasticizer has another function of shortening the time for the drying process. Phosphoric esters and carboxylic esters 
(such as phthatic estera and citric esters) are usually used as the plastfctzer. Examples of the phosphoric esters mdude 
triphenyl phosphate (TPP) and triciesyl phosphate (TCP). Examples of the phthalic esters include tfimethyl phthalate 
(DMP). diethyl phthalate (DEP), d&utyl phthalate PBP), dioctyl phthalate (OOP), diphenyl phthalate (DPP) and dl- 
ethylhexyt phthalate (DEHP). Examples of the citric esters include tri^hyl o-acetyteltrate (OACTE) and tributyl o-ace- 
tyldtrate (OACTB). Examples of the cartx>xyiic estera include phthalic esters and citric estera. Examples of the olher 
carboxylic estera indude butyl oleate, nr^ethylacetyl ridndeate. cfibutyl sebacate and various trtneUiUc estera. Phthalic 
ester plastldzera (DMP, DEP, DBP, DOP, DPP. DEHP) are preferred. DEP and DPP are particulariy preferred. 
[0116] The ainount of the plasticizer is preferably in the range of 0.1 to 25 wt%. more pi^erably to the ran^ 
to 20 wt%, and most preferably In the range of 3 to 15 wt.% based on ttw amount of ceDutose ester. 
[01171 Deterioration inhbitora (e.g., aniioxidizing ^ent peroxide decomposer, radical Inhibitor, metal Inactivating 
agent, oxygen scavenger, amine) or uftraviol^ inhibftora can be incorporated Into ttie cellulose ester film. The deteri- 
oration Inhtoltore are descried In Japanese Patent Provisional Publication Nos, 3(1 991 )-1 99201 , 5(1 993)-1 907073, 
5(1993)-1947B9, 5(1993)-271471 and 6(1994)-107854. The deterioration inhftxtor is preferably added in the range of 
0.01 to1 wt.%, and more prrferably In tiie range of 0.01 to 0.2 wt.% based on tite amount of the prepared solution 
(dope). If tiie anrKMint is less ttian 0.01 wt.%. the effect of ttte deterioration inhibitor cannot be expected. If tiie amount 
is more titan 1 wL%, ttie inhibllor often bleeds out on the suriiace of the film. Butyrated hydrexytohiene (BHT) and 
tribenzylamine CTBA) are particulariy preferred d^oration inhibitora. 
[0118] Thecelhilo8eesterfilmispreferablystr^chedtoa4ustti)erefractiveMexes(n^^ 
slow axis in plane, ny: refractive index perpendicular to the slow axis in plane, and nz: r^ractive index along tiie 
thickness cfirection). 

pn 1 9] If tt» film has positive characteristic birefringence, a large rehractive index is ghren along ttie aligning direction 
of tiie polymer chain. If such tam is stretched, the refractive indues generally satisfy tiie conifition : 



nx>ny2K nz. 

This is because ttie polymer aligned in plane is str^ched so ttiat x component increases white y Rnrr^ont rtr^ases, 
[0120] In ttie above manner, ttie condition of 1 s (nx-nz)/(nx-ny) can be realized. Further, for realizing ttie comfitton 
of (nx-nz)/(nx-ny) ^ 2, monoaxial str^ching is controlled or unbalance biaxial stretching is canied out to acQust ttie 
refractive indexes. 

[0121] The monoaxial sttetehbig or tt» unbalance Waxial stretching is carried out so 
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extent SA and the stielching extent perpendicular to that direction SB may satisfy the condition of 1 < SA/SB ^ 3. Here, 
'stretching extenr means the ratio of the tength after stretching to the Initml length. The stretching extent SB may be 
less than 1 (this nteans that the film may shrink laterally). As long as the above condition Is satisfied, the SB may be 
less than 1 . 

[0122] The stretching extents are adjusted so that the front retardation may be A/4 or V2. 
[0123] The stretching may be simultaneously or successively cam'ed out. 

(Circularly polarizing plate) 

[0124] A X/4 plate and a linearly polarizing membrane are laminated so that the slow axis in plane of the UA plate 
may be essentally at an angle of 46' to the polarizing axis of the llnearfy polartzlng membrane. Here, 'essentially at 
an angle of 46*' means the angle between the axes Is In the range of 40 to SO*. The angle is preferably In the range 
of 41 to 49*. more preferably In the range of 42 to 48», further preferably In the range of 43 to 47^. and most preferably 
in the range of 44 to 40*. 

[0125] Examples of the linearly polarizing membrane Include an Iodine polarizing membrane, a dye polarizing mem- 
brane such as a dichromatic dye polarizing mwnbrane and a polyene polarizing membrane. The iodine polarizing 
membrane and the dye polarizing membrane are usuaOy made of polyvinyl alcohol films. The polarizing axis of the 
linearly polarizing membrBne is perpendkrular to the stretching direction of the film. 

[0126] A transparent film is preferably provided on the surface (not facing to the X/4 plate) of the linearly polarizing 
membrane. 

(Uquld crystal display of reflection type) 

[01 27] Fig. 1 schematically illustrates a basic struc^re of a liquid crystal displ^ of reflection type. 
[0128] The display shown in Rg. 1 comprises a lower substrate (1). a r^tectlve electrode (2), a lower ortentation 
^rer (3). a liquid crystal layer (4). an upper orientation layer (5), a transparent electrode (6). an upper substrate (7), a 
X/4 plate (8) and a polarizing nwmbrane (9) In this order. 

[0129] A combination of the lower substrate (1) and the reflective electrode (2) constitutes a reflector (reflection 
board). A combination of the lower orientation layer (3) to the i4>per orientation layer (5) constitutes a liquid crystal cell . 
The X/4 plate (8) may be placed at any position between the reflection board and the polarizing membrane (9). 
[0130] Fordlsplaylngacolorimage»acdorfilierlayerisprovided.ThecolorfillerrnaybeplacedbetwTO^ 
electrode (2) and the lower orientation layer (3), or between the upper orientation layer (5) and the upper substrate (7). 
[0131] In place of the reflective electrode (2). a transparent electrode may be used In combinalion with a reHecdon 
board. The reflection board is preferably a metal board or a semi-transparem reflectta 

[0132] If the reflection board has asmooth surface, rays parallel to the normal of the surface are often predominantly 
reflected to giveasmall viewing angle. Ther^ore.thesurfm of the ref^^ 

in Japanese Patent Mo. 275,620). Otherwise, a llght-difhjsing Rim may be provided on one surface (cefl side orair side) 
of the polarizing membrane. 

[0133] The liquid crystal cell is preferably TN (twisted nemalic) mode, STN (supper twisted ncmatic) mode. HAN 
(hybrid aligned nematic) mode, or ECB (electrica)^ controlled birefringence) mode. TN mode. STN mode or HAN mode 
Is more pr^erred. 

[0134] The liquid crystal cell of TN mode has a twist angle prdierably in the rai^ of 40 to lOO*". mom preferably in 
the range or 50 to OO'*, and most preferably in the range of 60 to 80". The product (AmQ 

and thickness of the liquid crystal layer (d) is preferably in the range of 0.1 to 0.5 fim, more pr^erablyvi the range of 
0.2to0.4|im. 

[0135] Thelfquidcrystalc^lof STN rnode has a twist angle preferably in the range of ISO to 
In the range of 220 to 270^. The product (And) of r^rBctiveanisotrDpy(^)) and thickness of the Ik^^^ 
is preferabV in the range of 0.3 to 1 .2 |im. more preferably in the range of 0.5 to 1 .0 )un. 

[0136] In the liquki oystal ceU of HAN mode, it is prefenred that lk|uU crystal molecules be essentially vertfeally 
aligned on one substrate and that the pre^Qt angle on the other substrate be In the range of 0to45<'. The product (And) 
of r^radhre anisotropy (An) and thkAness of the lk|ukl 

preferably in the range of 0.3 to 0.8 |iin. The substrate on whk:h the liquid crystal molecules are veriically al'^ned may 
be on the transparent electrode skte or on the opposite side. 

[01 37] Examples of the polarizing membrane include an kxfine polarizing membrane, a dye polarizing men^rane 

such as a dxAromatic dye polarizing membrane and a polyene polarizing membrane. The k>dine polarizing membrane 

and the dye polarizing membrane are usuaOy made of po^nyl ak»hd films. The polari^ 

izing nrienibrane is perpendfctilar to the streichkig directkm of the filia 

[0138] The liquki crystal dteplay of refleclfon^ may be designed nornrallyw^^ 
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parts of tr^)henylphosphate, 4.68 weight parts of biphenyldlphenylphosphate, 1 .00 weight part of the following retar- 
dation Increasing agent, 543.14 weight parts of methyiene chloride, 99.35 weight parts of methanol, and 1 9.87 weight 
parts of n-butanol were mixed to prepare a dope. 



(Retardation Increasing agent) 




[0149] The prepared dope was cast on a glass plate, dried at room temperature for 1 minute, and further dried at 

46»C for 5 minutes. After drying, the an(K)unt of remaining solvent was 30 wL%. The fomned cellulose acetate f Om was 

peel from the glass plate, and dried at 1 20»C for 1 0 minutes. The film was cut Into pieces, and then stretched at 1 30°C 

parallel to the casting direction. In stretching, the film was let to freely shrink vertlcaily to the casting direction. The 

stretched film was dried at 120*C for 30 minutes while the film was left on the stretching means. After drying, the film 

was talcen out of the stretching means. The amount of remaining solvent was 0.1 wt.%. 

[0150J The thicl<ness of the film was 1 01 jim. and the ratio of stretching extent (SA/SB) was 1 .89. 

[0151 J The retardation value (Re) of the prepared celiulose acetate film was measiired at the wavelength of 450 nm, 

550 nm and 590 nm by means of en elllpsometer (IM-150, Japan Spectrum Co.. Ltd.), and found 11 9.3 nm. 137.2 nm 

and 1427 nm, respectively. This nneant that the prepared cellulose acetate film gave V4 within a wide wavelength 

region. 

[01S2I The refractive indexes were measured with Atbe's refractometer and the angle dependence of retardation 
was also measured to detennlne nx (refractive index along the slow axis In plane), ny (refractive index perpendicular 
to the slow axis in plane) and nz (refractive index along the thfckness direction) at 550 nm. From the otitained refractive 
Indexes, the value of (nx-nz)/(nx-ny) was calculated to find 1 .60. 

EXAMPLE 5 

(Preparation of phase r^arder) 

[0153] At room temperature, 120weightpartsofceUutoseacetate(averageaceticacidcontent 59.7%), 1.20 weight 
part of the retardation increasing agent used in Example 4, 9.36 weight parts of triphenylphosphato. 4.68 weight parts 
of blphenyld9)henylphosphaie, 543.14 weight parts of m^ene chloride. 99.35 weight parts of methanol, and 19.87 
weight parts of n-t>utanol were mixed to prepare a dope. 

[0154] The procedure of Example 4 was repeated except that the above-prepared dope was used, to produce a 
phase retarder. 

[01 55] The thiclcness of the film was 97 ^m, and the ratio of stretching extent (SA/SB) was 1 .71 . 

[01 56] The retardation value (He) of the prepared cellulose acetate film was measured at the wavelength of 450 nm, 

650 nm and 590 nm by means of an eUlpsometer (M-150, Japan Spectrum Ck>.. Ud.), and found 118.7 nm, 137.4 nm 

and 143.1 nm. respectively. This meant that the prepared cellulose achate film gave V4 within a wMe wavelength 

region. 

[0157] The refractive Indexes were measured with Abbe'fe refractometer and the angle dependence of retardation 
was also measured to determine nx (r^ractrve index along the slow axis In plane), ny (refractive Index perpendicular 
to the slow axis In plane) and nz (refracthre index along the thfckness direction) at 550 nm. From the obtained refractive 



52 



EP1 182 470 A1 



indexes, the value of (nx-nzy(nx*iiy) was calculated to find 1 J50. 
EXAMPLES 

(Preparation of phase retarder) 

[Olsai The dope prepared In Example 5 was cast on a glass plate, dried at room temperature for 1 minute, and 
further dried at 45'*C for 6 minutes. After drying, the amount of remaining solvent was 30 wt.%. The fonned cellulose 
acetate film was peel from the glass plate. The film was cut Into pieces, and then stretched at 13iy»C parallel to the 
casting direction. In stretching, the film was toteraily fixed to keep the initial length vertical to the casting direction p. 
e.. so that the stretching extent vertical to the casting direction might be kept 1.0). The stretched film was dried at 

120«Cfor30minmes while thefilm was left on the stretching means. Afterdrying, the filmwas taken om of 
means. The amount of remaining solvent was 0.2 wt.%. 

C0159] The thfckness of tfie film was 95 \jm, and the ratio of stretching extent (SA/SB) was 1 .50. 

[0160] The retardation value (Re) of the prepared cellulose acetate film was measured at the wavelength of 450 nm, 

550 nm and 590 nm by nr^eans of an dlipsometer (M-150. Japan Spectrum Co., Ltd.), and found 115.0 nm, 137.2 nm 

and 144.3 nm, respectively. This meant ttiat the prepared cellulose acetate film gave V4 wtthin a wMe wavelength 

region. 

[0161] The refractive Indexes were measured witii Abbe's refractometer and the angle dependence of retardatton 
was also measured to determine nx (refractive index along the slow axis In plane), ny (refractive index peipendteular 
to tile slow axis in plane) and nz (refractive Index along the ttiickness direction) at 550 nm. From the obtained refractive 
Indexes, the value of (nx-nz)/(nx-ny) was calculated to find 1 .62. 

EXAMPLE/ 

(Preparation of phase retarder) 

(0162J At room temperature, 120 weight parts of cellulose acetate (average acetic add content 59.7%), 1 .20 weight 
part of the retardation increasing agent used in Example 4, 9.38 weight parts of triphenylphosphate, 4.68 weight parts 
of blphenyld^;)henylphosphate, 2.0 weight parts of tribenzyl amine, 538.2 weight parts of methylene chloride, and 46.8 
weight parts of methanol were mixed to prepare a dope. i 
[01S3] V\e procedure of Example 4 was repeated except tiiat ttie above-prepared dope was used, to produce a 
phase retarder. 

[0164] The thfckness of the film was 108 urn, and tite ratio of stretching extent (SA/SB) was 1 .63. 

piesj The retardation value (Re) of tiie prepared cellulose acetate film was measured at ttia wavelength of 450 nm, 

550 nm end 590 nm by means of an elllpsometer {M-150. Japan Spectrum Co., Ud.), and found 121 .2 nm, 137.5 nm 

and 142.7 nm, respe<^ely. This meant ttiat the prepared cellutose acetate film gave V4 within a wide wavelength 

region. 

[0166] The refractive indexes were measured with Abbe's refractometer and the angle dependence of retardation 
was also measured to determine nx (refractive index along the slow axis in plane), ny (refractive index perpendfcular 
to ttie slow axis in plane) and m (r^nactive index along tite thfckness drection) at 550 nm. From ttie obtained refractive 
indexes, the value of (nx-nz)/(nx-ny) was cateulated to find 1 

EXAMPLES 

(Preparation of circularly polarizing plate) 

101 67] A transparent protective film, a polarizing membrane, and the phase retarder prepared in Example 5 were 
piled up to prepare a circularly polarizing plate. The slow axis of ttie phase retarder was placed at an angle of 45*» to 
ttie polarizing axis of the polarizing membrane. 

[0168] It was confinfned ttiat the prepared circularty polarizing plate gave almost completely circularly polarized light 
wittiin a wide wavelengtti region (450 to 590 nm). 

EXAMPLE 9 

(Preparation of diculariy polariztng ptate) 

[0169] A transparent protective film, a polarizing membrane, and the phase retarder prepared in Example 7 were 
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plied up to prepare a cfrcularty polarizing plate. The slow axis of the phase retarder was placed at an angle of 45* to 
the polarizing axis of the polarizing membrane. 

[01 70] It was confimied that the prepared circularly polarizing plate gave almost completely circularly polarized light 
within a wide wavelength region (450 to 590 nm). 

COMPARISON EXAMPLE 2 

(Preparation of circularly polarizing plate) 

[01 71] A transparent protedlve film, a polarizing membrane, and the phase retarder prepared in Comparison Exam- 
ple 1 were piled up to prepare a clrcularty polarizing plate. The slow axis of the phase retarder was placed at an angle 
of 45« to the polarizing axis of the polarizing membrane. 

(Evaluation of drcularty polarizing plate) 

[01 72] Each clrcularty polarizing plate prepared in Examples 8, 9 and Comparison Example 2 was installed in a liquid 
crystal panel of reflection type, and the viewing angle character was measured by means of a meter (EZ-Contrast 
1 60D, ELDIM). The results are set forth in Table 1 , which tells that each drcularty polarizing plate prepared in Examples 
8 and 9 gave a wide viewing angle. 



Table 1 



Clrcularty Polarizing plate 


Viewing angle (contrast 3) 


Upward-downward 


Leftward'rightward 


Examples 


129" 


lie* 


Examples 


130" 


119» 


Comp. Example 8 


98° 


98^ 



EXAMPLE 10 

(Preparation of phase retarder) 

[0173J The procedure of Example 5 was repealed except that the amount of the dope was changed to prepare a 
cellulose acetate film having a dry thickness of 200 jim. 
[01 74] The ratio of stretching extent (SA/SB) was 2.02. 

[01 75] The retardation value (Re) of the prepared ceUulose achate film was measured at the wavelength of 450 nm, 
550 nm and 590 nm by means of an eilfeisometer (M-150, Japan Spectnim Co., Ltd.). and fbund 232.1 nm, 273.6 nrn 
and 285.3 nm. respecthrety. This meant that the prepared ceilulose acetate film gave XIZ wRh^ a wide wavelength 
region. 

EXAMPLE 11 

(Preparation of UA ptete) 

(01761 At room temperature, 120 we^ht parts of cellulose acetate (average acetic add content 59.7%), 1 .20 weight 
part of the retardation increasing agent used In Example 4. 7.80 weight parts of triphenylphosphate, 6.24 weight parts 
of biphenyldiphenylphosphate, 543.14 weight parts of methylene chloride, 99.35 weight parts of methanol, and 19.87 
weight parts of n-butanol were mixed to prepare a dope. 

[0177] The prepared dope was cast on a glass plate, dried at room temperature for 1 minute, and further dried at 
45«C for 5 minutes. After drying, the anrount of remaining solvent was 30 wt.%. The formed cellulose acetate fflm was 
peel from the glass plate. The film was cut Into pfeces. and then stretched at 130»C parallel to the casting direction. 
In stp^lng. the film was let to freely shrink vertically to the casting direction. The stretched film was dried at 120'C 
for 30 minutes while the film was left on the stretching means. After drying, the film was taken out of the str^ing 
means. The amount of renraining solvent was 0.1 wt.%. 

[0178J The thickness of the film was 97 \ax\, and the ratio of stretching extent (SA/SB) was'2.07. 

[0179] The retardatk>n value (Re) of the prepared cellulose acetate film was rrteasured at the wavelength of 450 nm. 

550 nm and 690 nm by means of an elttpsometer (M-ISO. Japan Spectrum Co.. Ud.). and found 116.7 nm, 137.5 nm 
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and 143.1 nm, respertively. This meant that the prepaied cellulose acetate film gave V4 within a wkte wavelength 
region. 

[0180] The refractive Indexes were measured with Abbe's refractometer and the angle dependence of rctarxlatlon 
was also measured to determine nx (refractive index along the slow axis in plane), ny (refractive index perpendicular 
to the slow axis in plane) and nz (refractive Index along the thickness direction) at 550 nm. From the obtained refractive 
indexes, the value of (nx-nz)/(nx-ny) was calculated to find 1 .50. 

(Preparation of liquid crystal display of reflectton type) 

[01 81] From a commercially available liquid crystal display of reflection type (Color Zaurus MI-31 0, Sharp Corpora- 
tion), the polarizing plate and the phase retarder were peeled. In place of them, the above-prepared A/4 plate and a 
polarizing plate (a polarizing membrane laminated with a prote<^we film whose surface was subjected to AR treatment) 
were provided. 

[0182] The thus-prepared Kquld crystal display was obseived with eyes, and thereby it was confirmed that an Image 
of neutral gray was given without undesirable colorfng in any displaying mode such as white mode, black mode or 
neutral tone. 

[0183] The contrast ratio of refle<^on brightness was measured by means of a meter (EZ-Contrast 160D, ELDIM), 
and thereby it was found that the front contrast ratio was 20 and that the viewing an^e giving the contrast ratio of 3 
was not less than 120» (upward-downward) or not less than 120*> (leftward-rightward). 

EXAMPLE 12 

(Preparation of V4 plate) 

(01 84] At room temperature, 1 20 weight parts of cellulose acetate (average acetic add content 5g.0%), 9.36 weight 
parts of triphenylphosphate, 4.68 weight parts of b^phenyldfphenylphosphate, 1.00 weight part of the retardation In- 
creasing agent used in Example 4, 543.14 weight parts of methylene chloride, 99.35 weight parts of methanol, and 
1 9.87 weight parts of n-butanol were mbced to prepare a dope. 

[0185] The procedure of Example 1 was repeated except that the abovei}repared dope was used, to prepare a 
phase retarder. 

[0186] The thtekness of the film was 1 01 nm, and the ratio of stretching extent (SA/SB) was 1 .89. 

[01 87] The retardation value (Re) of the prepared cellutose acetate film was measured at the wavelength of 460 nm. 

650 nm and 690 nm by means of an elllpsometcr (M-150. Japan Spectrum Co., Ltd.), and found 117.3 nm, 137.5 nrn 

and 142.7 nm. respectively. This meant that the prepared cellulose acetate film gave V4 wfthin a wkte wavelength 

region. 

[0188] The refractive indexes were measured with Abbe's refractometer and the angle dependence of retardation 
was also measured to determine nx (reftactlve Index along the stow axis In plane), ny (refractive Index perpendtoular 
to the slow axis in plane) and nz (retractive index along the thfckness direction) at 550 nm. From the obtained refractive 
indekes. the value of (nx-nz)/(nx-ny) was catoulated to find 1 .60. 

(Preparation of Ik^ukl crystal display of reflection type) 

[0169] A glass eubstrate having an ITO transparent electrode and anotiier glass substrate having a finely aigged 
aluminum reflective electrode were prepared. On each electrode of the glass substrate, a polyimide orientation layer 
(SE-7992, Nissan Chemicals Co., Ltd.) wasfonned and subjected to rubbing treatment. The substrates were laminated 
so that the polyimi(te orientation layers might face to each other, and a spacer of 2.5 was inserted between the 
substrates. The substrates were placed so that the rubbing directions of the orientation layers might be crossed at an 
angle of 117°. To the space between the substrates, a lk|uld crystal compound (MLC-6252, Merck) was Injected to 
form a liqukl crystal layer. Thus, a liqukJ crystal cell of TN mode (twisted angle: 63», And: 198 nm) was produced. 
[0190] The above-prepared X/4 plate was laminated witti an adhesh/e on ttie outside surface of ttie glass substrate 
having the ITO transparent electrode, and further thereon a polarizing plate (a polarizing membrane laminated with a 
protective film whose surface was subjected to AR treatment) was laminated. 

[0191] To the tttus-prepared Ikjuid crystal display, a pulse voltage of 1 kHz was applied. The display was ttien ob- 
served Witt? eyes, and tiiereby ft was conf Imted that an vnage of neutral grsy was given without undesirable coloring 
In either white mode (1 .5 V) or black mode (43 V). 

pn92J The contrast ratio of reflection brighmess was nteasured by means of a meter (EZ-Contrast 160D, ELDIM), 
and thereby it was fbund ttiat the ftont contrast ratio was 23 and that the viewing angle giving the contrast ratio of 3 
was not less ttian 120* (upward-downward) or not less ttian 120** (leftwaixKightward). 
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EXAMPLE 13 

(Preparation of liquid crystal display of reflection type) 

[0193] A glass substrate having an (TO transparent electrode and another glass substrate having a finely rugged 
aluminum reflective electrode were prepared. On each electrode of the glass substrate, a polyimide orientation layer 
(SE-7992, Nissan Chemicals Co., Ltd.) was fomied and subjected to rubbing treatment. The substrates were laminated 
so that the polyimide orientation layers might face to each other, and a spacer of 3.4 jim was Inserted between the 
substrates. The substrates were placed so that the rubbing directions of the orientation layers might be crossed at an 
angle of 110". To the space between the substrates, a liquid crystal compound (MLC-6252, Merck) was Injected to 
form a liquid crystal layer. Thus, a liquid crystal cell of TN mode (twisted angle: 70*, And: 269 nm) was produced. 
[0194] The X/4 plate prepared In Example 11 was laminated with an adhesive on the outside surface of the glass 
substrate havingthe ITO transparent electrode, and further thereon a polarizing plate (a polarizing membrane laminated 
with a protective film whose surface was subjected to AR treatment) was laminated. 

[0195] To the thus-prepared liquid crystal display, a pulse voltage ofl kHz was applied. TTie display was then ob- 
served with eyes, and thereby it was confirmed that an image of neutral gray was given without undesirable coloring 
in either white mode (1 .5 V) or black mode (4.5 V). 

[0198] The contrast ratio of reflection brightness was measured by means of a meter (EZ-Contrast 160D, ELDIM), 
and thereby it was found that the front contrast ratio was 25 and that the viewing angle giving the contrast ratio of 3 
was not less than 120'' (upward-downward) or not less than 120° (leftward^htward). 

COMPARISON EXAMPLE 3 
(Preparation of M plate) 

[0197] Polycarbonate (weight average molecular weight: 100.000) was dissolved In methylene chloride to prepare 
1 7 wL% solution. The solution was cast on a glass plate, dried at room temperature for 30 minutes, and further dried 
at 70»C for 30 minutes. Through drying, the solvent was evaporated by 1 wt.%. The fomied polycarbonate film was 
peel from the glass plate. Thus, a po}yt»rt>onate film having a dry thickness of 80 ^un was prepared. The film was cut 
into pieces of 5 cm x 10 cm, and then monoaxially stretched at 158*C, Thus, a birefringent stretched polycarbonate 
film was prepared. 

[01 90] The retardation value (Re) of the prepared polycarbonate film (X/4 plate) was measured at the wavelength of 
450 nm. 550 nm and 590 nm by means of an ellipsometer (M-1S0, Japan Spectrum Co., Ltd.). and found 147.8 nm, 
137.5 nm and 134.9 nm, respectively. 

(Preparation of X/2 plate) 

[01 99] The above procedure was repeated except that the amount of the cast solution was changed, to wepare a 

A/2 plate. 

[0200] The retardatk>n value (Re) of the prepared polycarbonate film (kJZ plate) was measured at the wavelength of 
450 nm, 550 nm and 590 nm by means of an eliipsometer (M-150. Japan Spec^jm Co., Ltd.), and fbund 295.0 nm. 
275.0 nm and 269.8 nm. respectively. 

(Preparation of lk|uid crystal display of reflection type) 

[0201] The V4 plate, the A/2 plate and a polarizing plate (a polarizing membrane laminated with a protective film 
whose surface was sutjjected to AR treatment) were laminated with an adhesive in this order on the glass substrate 
having an ITO transparent electrode used In the llqukJ crystal cell of TN mode prepared In Example 13. The angle 
between the transparent axis of the polarizing membrane and the slow axis of the XJ2 plate was set at 20*. and the 
angle between the 8k>w axis of the A/2 plate and that of the A/4 plate was set et 55"". 

[0202] To the thus-prepared liquid crystal display, a pulse voltage of 1 kHz was applied. The display was then ob- 
served with eyes, and thereby it was confirmed that an image was sWghtly yeltowed In white mode (1.6 V) and was 
slightly blued in black mode (4.5 V). 

[0203] The contrast ratio of reflection brightness was measured by means of a m^er (EZ-Contrast 160D, ELDIM), 
and thereby it was found that the front contrast ratio was 10 and that the viewing angle giving the contrast ratto of 3 
was 100" (upward-downward) or BO** (leftward-rightward). 
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EXAMPLE 14 

(Preparation of liquid crystal display of reflection type) 

[0204] A glass substrate having an {TO transparent electrode and another glass substrate having a sniooth aluminum 
reflective electrode were prepared. On each electrode of the glass substrate, a poly&nide orientation layer (SE-150. 
Nissan Chemicals Co., Ltd.) was formed and subjected to rubbing treatnrwnt. The substrates were laminated so that 
the polylmlde orientation layers might face to each other, and a spacer of 6.0 \im was inserted behveen the substrates. 
The substrates were placed so that the rubbing directions of the orientation layers might be crossed at an angle of 60*. 
To the space between the substrates, a liquid crystal compound (ZLI-2977, Merck) was injected to fomn a liquid crystal 
layer. Thus, a liquid ciystal cell of STN mode (twisted angle: 240*. And: 791 nm) was produced. 
[0205] An inner diffusing sheet (IDS. Dai Nippon Printing Co.. Ud.) and the A/4 plate prepared in Example 1 were 
lanmnated in ttiis order with an adhesive on the outside surface of tiie glass substrate having the ITO transparent 
electrode, and further thereon a polarizing plate (NPF-G1225DU, Nltto Denko Co.. Ud) was laminated. 
[0206] To the thus-prepared liquid crystal display, a pulse voltage of 55 Hz was applied. The display was then ob- 
served with eyes, and thereby it was conflmried that an image of neutral gray was given without undesirable coloring 
In either white mode (2.5 V) or black mode (2.0 V). 

[0207] The contrast ratio of reflection brightness was measured by means of a meter (EZ-Contrast 1 60D. ELDIM), 
and thereby it was found that the front contrast ratio was 8 and that the viewing angle giving the contrast ratio of 3 was 
90^ (upward-downward) or 105*" (leftward-r^htward). 

EXAMPLE 15 

(Preparation of Ik^uid ciystal display of reflection type) 

[0208] A glass substrate having an ITO transparent etectrode and another glass substrate having a smooth aluminum 
reflective electrode wera prepared. On the ITO electrode of the glass substrate, a polyimide orientation layer (SE-61 0, 
Nissan Chenrtteals Co., Ltd.) was fomned and subbed to rubbing treatment. On the aluminum reflective electrode, a 
vertical orientation layer (SE-1211. Nissan Chemicals Co., Ltd.) was fomrted. The veftk:al orientation layer was not 
subjected to njbbing treatment. The substrates were laminated so that the polyimide orientation layers might face to 
each ott^er, and a spacer of 4.0 ^m was Inserted between the substrates. To the space between the substrates, a liquid 
crystal compound (ZLI-1565. Merck) was Injected to form a liquid crystal layer. Thus, a fiquid crystal ceil of HAN mode 
(And: 519 nm) was produced. 

[0209] The A/4 plate prepared In Example 1 was laminated with an adhesive on the outside surface of the glass 
substrate having the TO transparent electrode, and further thereon a polarizing plate (NPF-G122SDU. Nitto Denko 
Co., Ud.) was laminated. Furthemrore. a Ught-dtfTusing film (Lumisty, Sumitomo Chemteal Co.. Ltd.) was laminated 
ttiereon. 

[0210] To the thus-prepared liquid crystal display, a pulse voltage of 55 Hz was appHed. The display was then ob- 
served Witt) eyes, and thereby tt was confirmed that an image of neutral gray was glvert without undesirable coloring 
In efther white mode (2.0 V) or black mode (0.8 V). 

[0211] The contrast ratio of reflection brightness was measured by means of a nr^cter (EZ-Contrast 160D, ELOIM). 
and thereby it was found thm the front comrast ratk) was 8 and that ttie viewing angle g^^ 
not less than 120« (upward-downward) or not less than 120* (leftward-r^htward). 

EXAMPLE 16 

(Preparation of phase relarder) 

[0212] At room temperature, 120 weight parts of cellulose ac^te (average acetic add content: 59.7%). 9.36 we^ht 
parts of triphenylphosphate, 4.68 weight parts of biphenyWIphenytphosphate, 1.20 weight part of the retardation In- 
creasing agent used in Example 4, 2.4 weight parts of tribenzylamine, 718 weight parts of methylene chloride, and 
62.4 weight parts of methanol were nvxed to prepare a dope. 

[0213] The pr^red dope was cast on a glass plate, dried at room temperature for 1 minute, and further dried at 
45*C for 5 minutes. The fonmed ceUuk>se achate film was peel from the glass plate, dried at 100»C for 30 minutes, 
and further dried at 130*C for 20 niinutes. The anrKMjnt of remaining solvent after drying was OS wt.%. 
[0214] The film was cut into pieces, and then stretched to the extent of 1 .33 in length at 1 30^C parallel to the casting 
direction. In stretching, the film was let to freely shrink vertkjally to ttie casting direction. The stretched film was cooled 
to room temperature while the film was left on the stretching means. After drying, the film was taken out of the stretching 



57 



EP 1182 470 A1 



means. The amount of remaining solvent was 0.1 wt.%. 

[0215] The thickness of the film was 1 02 urn, and the ratio of stretching extent (SA/SB) was 1 .48. 
[0216] The retardation value (Re) of the prepared ceDulose acetate film was measured at the wavelength of 450 nm, 
550 nm and 590 nm by means of an elllpsometer {M-150, Japan Spectnjm Co., Ltd.), and found 109.4 nm. 125.3 nm 
5 and 1 302 nm, respectively. This meant that the prepared cellulose acetate film gave V4 wrthin a wide wavelength 
region. 

[0217] The refractive indexes were measured with Abbe's refractometer and the angle dependence of retardation 
was also measured to detemiine nx (refractive index along the slow axis in plane), ny (refrecdVe index perpendicular 
to the slow axis in plane) and nz (ref racth/e index along the thickness direction) at 550 nm. From the obtained refractive 
10 indexes, the value of (nx-nzy(nx-ny) was calculated to find 1 .90. 

EXAMPLE 17 

(Preparation of phase retarder) 

15 

[02ia] The dope prepared in Example 16 was cast on a glass plate, dried at room temperature for 1 minute, and 
further dried at 45^*0 for 5 minutes. The fomrted ceHutose acetate film was peel from the glass plate, and dried at IIO^C 
for 20 minutes. The amount of remaining sohrent after drying was 3 wt.%. 

[0219] Tlie film was cut Into pieces, and then stretched to the extern of 1 .46 in len^ at 1 25<>C parallel to the casting 
20 direction. In stretching, the film was let to freely shrink vertically to the casting direction. TYie stretched film was dried 
at 120°C for 20 minutes white the film was left on the stretching means. After drying, the fifim was taken out of the 
stretching means. The amount of remaining sohfenl was 0.1 wt,%, 

[0220] The thtekness of the film was 101 >im, and the ratio of stretching extent (SA/S8) was 1 .81 . 
[0221 ] The retardation value (Re) of the prepared cellulose acetate film was measured at the wavelength of 450 nm, 
25 550 nm and 590 nm by means of an ellipsometer (M-150. Japan Spectrum Co., Ltd.). and found 114.1 nm, 130.0 nm 
and 137.0 nm, respecdvely. This nrteant that the prepared ceitutose acetate Tilm gave V4 within a wide wavelength 
region. 

[0222] The refractive indexes were measured with Abbe's refractometer and the angle dependence of retardatton 
was also measured to d^ermine nx (refracth^e index along the slow axis in plarie). ny (refractive index perpend'cular 
30 to the slow axis in plane) and nz (refractive index along the thickness direction) at 550 nm. From the obtained refractive 
indexes, the value of (nx-nzy(nx-ny) was cateulated to find 1 .53. 



Clalnis 

35 

1 . A phase retarder comprising one cellutose ester film, wherein a retardatfon value of the film represented by Re450 
measured at the wav^ngth of 450 rnn is in the range of 1 00 to 125 nm. a retardation value of the film represented 
by Re590 measured at the wavelength of 590 nm is in the range of 120 to 160 nm, and a retardatmn values 
represented by Re450 and Re590 satisfy the condition of Re590-Re460 ^ 2 nm. and wherein the film contains an 

40 aromatic connpound having at least two aromatfc rings as a retardation increasing agent 

2. The phase retarder as defined in daim 1 , wherein a retardation value of the film represented by Re450 measured 
at the wavelength of 450 nm is in the range of 1 08 to 1 20 nm, a rrtardatton value of the film represented by Re550 
measured at the wav^ength of 550 nm is in the range of 1 25 to 1 42 nm, a retardation value of the film represented 

45 by Re590 measured at the wavelength of 590 nm Is in the range of 130 to 152 nm. and the retardation values 
n^resented by Re550 and Re590 satisfy the condltton of Re590-Re550 ^ 2 nm. 

3. The phase retarder as d^ined In daim 1 , wherein the celluk)6e ester film is made of cellutose acetate having an 
. acetic add content in the range of 45.0 to G2.5%. 

50 

4. The phase retarder as defined in daim 1 , wherein the aromatk: corrtpound has a 1 ,3,5-triazine ring. 

5. The phase retarder as defined in daim 1 . wherein the cdtulose ester film contains the aromatk: compound having 
at lea^ two aromatk: rings in an amount of 0.05 to 20 weight parts based on 100 we^ht parts of theceliuk>se ester. 

55 

6. The phase retarder as defined in da^ 1 , wherein a refractive index of the cellulose ester film represented by nx 
measured along a slow axis <rf the film in plane, a refractive index of the film represented by ny n^easured along 
a direction perpendcutar to the sknv axis in plane and the refractive index of the film represented by nz along a 
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thickness direction of the film satisfy the fomtula of 1 ^ (nxHiz)/(nx-ny) £ 2. 

7. The phase relarcter as defined in claim 6. wherdn the celtufose ester fiim is a stretched film. 

5 8. The phase retarder as defined in ciaim 7, wherein the cellulose ester film is so stretched that the maximum stretch 
ratio represented by SA and a stretch ratio represented t>y SB measured along a direction perpendicular to the 
direction of SA satisfy the condition of 1 < SA/SB S3. 



9. A drcularty polarizing plate comprising a phase retarder and a linearly polarizing membrane, said phase retarder 
and said linearty polarizing membrane being so laminated that a slow axis in plane of the phase retarder is at an 
angle of 45** to a polarizing axis of the linearly polarizing membrane, and said phase retarder comprising one 
cellulose ester film, wherein a retardation value of the film represented tiy Re450 measured at the wavelength of 
450 nm is in the range of 100 to 125 nm, a retardation value of the film represented by Re590 measured at the 
wavelength of 590 nm Is in the range of 120 to 1 60 nm. and a retardation values represented by Re450 and Re590 
satisfy the condition of Re590<Re450 ^ 2 nm. and wherein the film contains an aromatic compound having at least 
two aromatic rings as a retardation increasing agent. 



10. A liquid crystal display of reflection type comprising a raflector, a liquid crystal cell and a polarizing plate in this 
order; wherein a V4 plate is further provided between the reflector and the polarizing membrane, said X/4 plate 

so comprising one cellulose ester film, wherein a retardation value of the film represented by Re450 measured at the 
wavelength of 450 nm is in the range of 100 to 125 nm, a retardation value of the film represented by Re590 
measured at the wavelength of 590 nm Is In the range of 1 20 to 1 60 nm, and a retardation values represented by 
Re450 and Re590 satisfy the condition of Re590-Re450 2 2 nm, and wherein the film contains an aromatic com- 
pound having at least two aromatic rings as a retardation increasing agent 

25 

11. Aphase retarder comprising one ceflulose ester film, wherein a retardation value of the film represented by Re450 
measured at the wavelength of 450 nm is in the range of 200 to 250 nm, a ratardation value of the film represented 
by Re590 measured at the wavelength of 590 nm Is In the range of 240 to 320 nm, and a retardation values 
represented by Re450 and Re590 satisfy the condition of Re590-Re450 ^ 4 nm, and wherein the film contains an 

30 aromatic compound having at least two aromatic rings as a retardation irKreasing agent. 



1 2. The phase retarder as defined in claim 1 1 , wherei n a retardation value of the film represented by Re450 measured 
at the wavelength of 450 nm is in the range of 21 6 to 240 nm, a retardation value of the film represented by Re550 
measured at the wavelength of 550 nm Is in the range of 250 to 284 nm, a retardation value of the film represented 

35 by Re500 measured at the wavelength of 590 nm is in the range of 260 to 304 nm, and the retardation values 
represented by Re550 and Re590 satisfy the concfition of Re590-Re550 2 4 nm. 

13. The phase retarder as defined in daim 11 , wherein the cellulose ester film is made of cellulose acetate having an 
acetic add content of 45.0 to 62.5%. 

40 

14. The phase retarder as defined in daim 11 , wherein the aromatic compound has a 1 ,3.5-triazine ring. 

15. The phase retarder as defined In daim 11, wherein the cellutose ester film contains the a^ 

at least two aromatic rings in an amount of 0.05 to 20 weight parts based on 1 00 weight parts of the cellulose ester. 

45 

16. The phase retarder as defined in daim 11 , wherein a refractive index of the cellulose ester film represented by nx 
measured along a slow axis of the film In plane, a r^Tacthre index of the film represented by ny measured along 
a direction perpendicular to the slow axis In plane and the refractive index of the film represented by nz along a 
thickness direction of the fiUn satisfy the formula of 1 ^ (nx-nz)/(nx ny) ^ 2. 

50 

17. The phase retarder as defined in daim 1 6, wherein the cellulose ester film is a stretched film. 



1 8. The phase retarder as defined in daim 1 7. wherein the cellulose ester film is so stretched that the maximum stretch 
ratio represented by SA and a stretch ratio represented by SB measured along a direction perpendknilar to the 
direction of SA satisfy the condition of 1 <SA/SB!S3. 
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